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PREFACE TO THE FIFTH EDITION 


When this book first appeared in 1940, the general interest 
in pig-rearing was confined to the agriculturist and the veterin- 
ary surgeon. Since the second world war, however, and in 
particular during the last decade, vast strides have been made 
in the development of the pig industry. Elaborate research by 
many organisations has resulted in an enormous advance in our 
knowledge of the pig and its problems and many different facets 
of human endeavour have become involved in the general 
pattern. The man farming pigs on a large scale, the cottager, 
the veterinarian, the meat inspector, the public health officer, 
the medical officer of health, the agricultural, medical and 
veterinary student, all require information on a \vide range of 
topics associated with pig-rearing. It is hoped that this book 
will be of value to these several groups of people. 

In the preparation of this new edition we have made an 
c-xtensive revision and included a considerable amount of new 
material. The most important changes are as follows: the 
descriptions of methods of therapy have been brought up to 
date. The various sections have been pruned and rearranged 
for greater convenience of reference. Many have been re\vTitten. 
A new chapter on diseases of newly-bom and young pigs has 
been included to mark the economic importance of this aspect 
of the subject. Some of the less informative illustrations have 
been replaced by new photographs and the lists of reference have 
been grcatl}' enlarged. Details oi t?je technique of fubercnlin 
testing arc given in the first appendi.x and to avoid unnecessary 
repetition in the te.xt, posological details of the commoner 
preparations used in the medical treatment of pigs are listed in 
the second appendix. 

Tlic task of preparing a new index v'as kindly undertaken by 
Mrs. M. B. Hailey, A.L.A., to whom we arc greatly indebted. 
Our thanks arc also due to Dr. Aagc Tliordal-Christcnscn for his 
work on Enzootic Paresis of pigs in Denmark, and to tlie pub- 
lishers, Messrs. Haillicre, Tindall and Cox in the jxrrson of Mr. 
U. F. West, for unfailing help throughout. We tnist that the 



vi nir-rACE ro the riiTH edition 

innovations and improvements in this edition enable the 
book to be of practical value to all those persons interested in 
the subject, who have not had the opportunity of recent post- 
graduate stud}’ to familiarize themselves with the principles of 
current advances. At the same time the needs of the practical 
pig-keeper in countries abroad as well as in the United Kingdom 
ha\ e been kept in mind. 

DAVID J. ANTHONY. 
Jant'arx, 1961 FORDHAM LEWIS. 
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INTRODUCTION 


The modem pig has evolved from the rough, long-snouted, 
heavy-shouldered ^vild hog, Sus scrofa, and a cross wth the 
Chinese white pig, tndtcus, together with a black offshoot 
of the latter known as the “ Neapolitan ” pig. Sus scrofa is 
described as being larger, leaner, coarser in bone and hair than 
the white Chinese pig, whilst the wild boar was described as 
being of a russet grey colour when young, becoming dark 
brown with some grey hairs in old age, very active and dan- 
gerous. Some wild boars are said to have existed in Stafford- 
shire up to about 1683, and up to 1593 in Oxfordshire. 

The antiquity of the pig is beyond question. It has figured 
in mythology and religion, and although references to the pig 
have not always been complimentary, it is safe to say that 
nowadays the porcine species is regarded as one of the most 
useful and valuable of the domestic animals, being a prolific 
breeder, good scavenger, and wth its small omnivorous stomach 
well adapted for concentrated feeding. To so high an art 
has pig feeding been carried that feeders can now estimate 
the amount of flesh the animal will produce from a given 
quantity of food. A pig is said to increase i lb. in live weight 
for every 3J- lb. of food consumed, or to use a rough calcula- 
tion a score (20 lb.) of pig flesh (dead weight) means a hundred- 
weight of food. 

In olden days the pig's home was the great forests, where 
he derived nourishment from acorns, roots and becchmast. 
Nowadays pigs have forsaken the forests for the great grain 
lands and dairy countries. The com belt of the United States 
of America produces the famous *’ lard hog," the dairj’ing 
districts of Europe and Canada and the barley and potato 
growing areas of the world produce the pork and bacon pigs 
of to-day. Of all the " food animals," tlie pig gives most 
value for money, as there is no waste matter in tlic pig indust^J^ 
'Hie flesh is consumed as human food, and so is part of the oiTal, 
whilst the " non-cdible " offals can be utilized for the production 
of excellent quality fats, animal foods, and fertilizers. The 
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skin of the pig needs no advertisement, but the custom of leav- 
ing the rind on the bacon deprives us of a valuable by-product 
as the difficulty of skinning such a fat animal, and the small 
demand for pig-skin leather, has led to the devising of machines 
for mincing pig skin and ** rind ” so fine that the product can be 
used for the questionable purpose of helping to act as a sausage 
“ filler.” The long back bristles of the pig make useful brushes 
of all sorts, whilst the shorter hairs covered with a fine layer of 
latex help to pro\’ide us with comfortable seats in our homes 
and motor-cars. The endocrine glands of pigs form valuable 
medicinal agents, whilst that one waste product of the pig, 
” the squeal,” has been eliminated owing to the introduction of 
humane methods of slaughtering. Thus one can safely say 
that the pig is indeed a most economical animal. 

If any criticism has to be made of present methods of pig 
rearing, it is that there is a tendency to regard the pig as more 
of a machine than a live animal, and, furthermore, an animal 
%vith peculiar idiosyncrasies. A too rapid adaptation of 
scientific knowledge to pig feeding and rearing has its dangers, 
and leads to a breakdowm in the animal’s metabolism with the 
appearance of certain disease conditions w*hich were com- 
parari^’^ly unknowTi in the pre-” scientific feeding ” era. 
Nature exacts a penalty for any violation of her law’s, and for 
successful rearing and feeding one must avoid extremes and 
try to adopt scientific methods whilst still having due regard 
for mother Nature. 
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SOME BREEDS OF PIGS 

Many years of careful breeding, selection and feeding have 
resulted in a variety of pig breeds, all of which have their 
good points and their bad ones, and, as the prime purpose of 
pig production is to provide human food, it is obvious that 
commercial requirements rather than breed characteristics 
will determine the future of many present-day breeds of pigs. 

There are fourteen breeds of British pigs. Many types 
have been exported and thej' have often been used to improv'e 
native breeds. To simplify matters the British breeds may be 
divided into groups according to their colours, thus: 

British Brecds of Pics 


White. 

1 

Black. 

Black a»d 
; White. 

Sandy Red, 

Large \Yhite. 1 

Middle White. 1 

Wcislj. 

Cumberland. 

I.ong White Lop- 
eared. 

Lincoln Curly- 

coated. 

Large White Ulster. 
British Landracc. 

Large Black. 
Berkshire. 

1 

Wessex Saddle- 
back. 

Essex. 

Gloucester Old 
Spots. i 

i 

j 

Tamworth. 


The Large White Pig. — ^This is sometimes known as the 
Large WHiitc Yorkshire, and is said to be descended from the 
native Yorkshire breed. It is a very popular bacon-producing 
breed, cspcciall}' when crossed with other suitable types, as it 
conforms to the bacon industry's demands for a “ commercial 
pig" witli long deep sides and wide deep hams. This breed 
has been c.xportcd to many lands. Tlie excellent Danish 
commercial pig is a cross-bred pig — the Large Wliitc and the 
Danish I^ndracc — whilst that other good type of bacon pig, 
tlic " Irish pig," is also crossed with a Large NMiitc strain. 

3 
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Fig. 1. — A Larch Whitb Sow. 
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The characteristics of the breed are: A white colour. Head 
moderately long with slightly dished face and broad snout, not 
too turned up. Ears long, thin and slightly inclined foi^vard 
and fringed with fine hair. Neck long and fairly full to 
shoulders. Deep and wide chest, with shoulders not too wide. 
Back long, level and fairly wide, with tail set high. Sides long, 
averaging 15 paire of ribs at least; belly full with straight under- 
line. Thick and well-let-down flanks. Hams broad and full. 
Legs straight and well set ; action firm and free. Skin free from 
' wrinkles with long and moderately fine coat. 



Fjg. 3. — A Young Largc Whitc Gilt. 


Objectionable features are the presence of black hairs anti 
pigments, a curly coat and coarse mane, lioHowness at tbcback 
of the shoulder, too long or too short snout, and inbent knees. 

The Middle White Pig. — Tliis breed is ab.o a very old one, 
and is said to have been evolved from crossing the Large 
White Yorkshire and the Small breed. Wiiilst the I^rgc 
White is considered an excellent type of pig for bacon pur- 
poses, the Middle White is regarded as being primarily a good 
pork-trade pig, its small bone ensuring a good dressing per- 
centage. 

The chief characteristics of the breed arc: A short head 
with turned-up dish face, wide between the cars. Neck full 
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to shoulders, which are wide with long level back. Tail set 
high; hams broad, full, and deep to hocks. Sides deep un 
level, with well-sprung ribs and full but not flabby belly ha\ung 
a straight under-line. The flank should be thick, wnth the 
quarters long and wide. The coat should be plentiful an o 
fine quality over a fine skin, free from wTinkles. Black spots 
and a wrinkled skin are objectionable features in this breed. 
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formed body, good quarters, and short straight legs. The 
sows are notably good mothem, and it is a first-class grazing pig 
of early maturity, in great demand for crossing, and has, like 
other breeds, been exported for that purpose. From a commer- 
cial angle, the Welsh — Large White cross-bred pig is one of the 
best bacon pigs in the world. 

The Long White Lop-eared Pig, — ^This breed hails from tlie 
West of England and from Wales, and in appearance is not 
unlike the Welsh and the Danish Landrace breeds. It is 
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Fig. 4. — A Welsh Boak. 

pure white in colour, with a head of medium length; ears 
inclined well over the face. The back long and level with 
deep flanks. Hams large and well filled to the hocks. The 
liairy covering should be moderate, straight and silky'. Objec- 
tionable features in this breed are a narrow forehead, dished 
nose, curly’ coat and \\TinkIcd skin. Tlic breed is no longer 
confined to its original home, and as the National Long White 
Lop-eared pig it is now recognised as a valuable animal for 
both bacon and pork production. Crossed with the Large 
White it produces a first-class commercial pig. 

The Cumberland Pig. — ^Tliis breed has hanging oars, a 
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dished snout, and smooth skin with only a slight covermg of 
hair. The colour is white, although some blue spots maj 
appear, but these are now regarded as a fault. 

The Lincolnshire Cnrly-coatcd Pig.— This is again ® 'y 
old breed, although its merits have been confined to its on 
locality for years. It is characterized by having white skm 
with long, abundant curly hair. Blue skin spots may oc 
sionally appear. The snout is of medium length and straignt, 
with ears drooping over a short face. This breed is s 
and robust, being very prolific and early maturing. ^ 
especiaUy suitable for the pork trade, being slightly^ too lat 
for bacon, but making excellent cross-bred bacon P’S® 
the other white breeds. Good results have been obtained from 
crossing with Large Blacks and Berkshires. 

The Large White Ulster Pig.— It is white, hairless ana 
thin skinned, with lop ears. It is suitable for the pork trade, 
and for rolled bacon. It has been much improved by crossing 
with the Large \\Tute breed. 

The British Landrace. — This long»sided, long-necked, whi e 
lop-eared breed is derived from a Swedish Landrace source, 
and has become popular in Britain as a provider of long bacon 
sides. - 

The Large Black Pig.— Like the Welsh pig. this breed tends 
to have a few' extra pairs of ribs in the flanks, and is thus 
looked upon with favour by people requiring a pig giving a 
good lengthy side of bacon. As the name implies, the colour 
is black or a blue-black, the skin being fine and soft ana 
covered with a moderate quantity of silky hair. The head is 
of medium length with long thin ears inclined well over the 
face. There should be a good length of body, a good width 
across the back and good hams. Light in shoulder, jowl and 
offal. Objectionable features are a narrow' forehead, dished 
nose, thick, coarse or pricked ears, coarse coat and sooty black 
skin. Any colour other than the characteristic blue-black is 
also objected to. 

The Large Blacks arc early maturing, hardy and docile, 
and well adapted to field grazing, whilst their colour affords 
them a natural protection from the hot rays of the sun. Crossed 
with a Large \Mute boar the heavier type of bacon pig is pro* 
duccfl. a tv-pe once u‘scd in the Midland trade. Large Blacks 
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have been exported to many couiitries including those with 
rather hot climates. 

The Berkshire Pig. — ^This is one of the most widely dis- 
tributed of British breeds of pigs, and, like the Large Black, 
its colour and hairy covering make it particularly suitable 
for warm climates. Berkshires are medium-sized pigs, with 
long, broad and level backs, thick bellies and flanks, deep 
hams with short legs and fine bone. Carcases yield a high 
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Fic 3. 9. — xV Wessex Saddleback Gilt. 


dressing percentage. It is a most useful breed for crossing 
and has been widely used for that purpose practically all over 
the world. 

The Wessex Saddleback Pig, — This is a very old English 
breed of pig witli some Neapolitan blood, and produces some 
jirimc quality pork and bacon. 

Some characteristics of the breed arc the presence of the 
“ white saddle and stirnJj>s '* over the .shoulders and fore-legs. 
The ears arc pitched forward and the snout is fairly long. 
White at the tip of the tail or on the hind-legs is not a dis- 
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qualification, but attempts are being made to breed the charac- 
teristic saddleback pig, all black except for the saddle and 
stirrups. The hairy covering should not be too coarse. 
Objectionable features are a coarse mane, crown on the back, a 
short turned-up snout, too heavy shoulders, wrinkled skin, 
inbent knees and hollow back. 

The Essex Pig. — ^This hardy beast is indigenous to Essex 
and the Eastern Counties, and in appearance is not unlike 
the Wessex Saddleback, being black in colour with a white 
saddle over the shoulders, or rather a white belt, as it is not 
so wide as the pronounced “ saddle ” of the Wessex pig. 
Fore-legs are also white, as are the hind-legs up to the hocks. 
The nozzle and tip of the tail are also white. The head is of 
medium length and broad, the ears carried foiAvard but not 
flopped. 

The Gloucestershire Old Spots Pig. — This has sometimes 
been known as the" Cottage Pig," and is well known in the 
West of England, where its docility, hardiness and ability to 
graze and forage are appreciated. 

The pig should be white with black spots or black with 
white spots, with long silky hair and an absence of mane 
bristles. The head of medium size with a slightly dished nose. 
Ears long and drooping, neck long and muscular, with deep 
sides and a bottom line inclined to droop. The belly and 
flank should be full and thick, the tail set high with a strong 
brush, hams large and well filled to the hocks. Objectionable 
features arc a narrow head, face and nose both dished, cars 
tliick and floppy, coarse or curly coat, bristly mane, and 
c-aWw. Slvav.’ba.l'i we. 

objections. 

The Tamworth Pig. — ^This breed is a native of the Jlidland 
counties, and is the only sandy-red-colourcd Englisli breed. 
It is descended from the Old English breeds and, like tlie other 
British breeds, it has been exported. 

The colour is a goldcn-rcd hair, free from black. Head 
long, with moderately long straight snout. Face slightly 
dished and wcle between the care. Ears rigid and carried 
forward, with a long muscular neck, a deep and wide chest, 
fine and slanting shoulders. Tlic legs slioulcl be strong with 
some good bone, the back long and straight vith long deep 
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sides, and a straight under-line of the bellj^ The hams broad 
and deep to the hocks; coat long, straight and fine. Objec- 
tionable features are black hairs, curlj' coat, very light 
hair, coarse mane, hlack spots on skin, drooping ears, short 
tumed-up snout, hea\’y shoulders, ^^TmkIed sldn, inbent knees, 
and holIo^^■ness at the back of the shoulders. 



Fig. 12 — A Tajunokth Bok: 


Breeds of Pigs in the United States o£ America 
Many breeds in America and Canada are similar to the 
British breeds, having been imported and bred as a pure breed, 
\shilst othere have been crossed in accordance vith market 
requirements. The American “ Lard Hog ” is a fat-produdng 
tj*pe of pig bred for pork and lard chiefly, and in the United 
States it is customary to di\*ide the pig breeds into bacon 
and fat types. 

The bacon tj-pcs are the Large Yorkshire and the Tam- 
worth. 

■^e fat types (whose qualifications are similar to those of 
the bacon type, plus the ne<»Kity of hadng a thick laver of 
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fat rather than fat interspersed with layers of lean as in the 
bacon pig) are as follows: The Poland-China, Berkshire Semi- 
fat, Duroc-Jersey, Chester White, Hampshire (which may also 
be classed as a bacon pig), Cheshire, Victoria, Essex, Suffolk, 
Middle Yorkshire, Small Yorkshire, and Mule-foot. 

The Foland-China Pig. — This is one of the very fat breeds, 
black in colour \vith white on the snout, feet and tail tip. 
The head is short and wide, wth a straight face; ears semi- 
drooping, and the upper third breaking over; heavy jowls; 
short legs with some good bone, and a broad, straight,or slightly 
arched back of the same width from the shoulder to the 
ham. Objections are a lack of size, excessive fatness, upright 
ears, cramped chest, depression at the back of the shoulders, 
and crooked legs. 

The Spotted Poland-China Pig. — This breed is an offshoot 
of the Poland-China. It is a black-and-white pig, the legs and 
snout being white, with a white patch on the flank or back, or 
white \vith black patches. The face is moderately dished, ears 
carried forward, good bone, straight belly under-line, and the 
sides deep, flat, and free from winkles. 

The Duroc-Jersey Pig. — ^This is one of the leading fat breeds, 
of a reddish colour — a cherry-red. The head is small, moder- 
ately dished, and tapering to the nose. Ears medium, pointing 
fonvard and downwards, and slightly outward; neck short, 
thick and deep, with moderately broad shoulders. A slightly 
arched, medium back, deep long sides, and hams fleshed down 
to the hocks. This breed is a good feeder, and possesses what 
are termed in the United States " good rustling qualities.” 
j Excessive fat formation and a lack of quality arc objection- 
' able features. 

The Chester White Pig. — ^This is a white breed originat- 
, ing from Chester County, Pa. It is a fat type, and some 
bluish spots on the skin arc not considered a blemish, although 
( black hair is. The head is short and wide, with the nose 

' slightly dislicd and the cars drooping somewhat. It has a 

I deep, short neck, a broad back, slightly arched, of the same 

1 height and width at the shoulder and hams. The belly has 

; a straight undcr-linc and the hams are full to the hocks. Tlie 
i Ohio Improved Chester ^\^nte is an offspring of the Chester 

' While, but is of higher quality and somewhat more compact. 
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The Hampshire Pig is sometimes called the Thin Rind, and 
is said to originate from Hampshire, England. In appearance 
it closely resembles our Essex pig, having a white belt over 
the shoulders, the rest of the b<^y being black in colour. In 
America this breed is used both for fat and bacon production. 

The Middle Yorkshire Pig is a white pig resulting from a 
cross between the Large and Small Yorkshire, and is classe^ 
as a fat type, the Large Yorkshire being what in England is 
called the Large \\Tute pig, and the Middle Yorkshire cor- 
responding somewhat to the English Middle White. 

The Small Yorkshire Pig is classed as a fat type, and is 
one of the lightest of American pigs, weights averaging from 
175 to 200 lb. at maturity. It is similar in appearance to the 
American Essex breed except for its white colour, but black 
spots on the skin are permissible. It is a compact pig, having 
a short head, a firm neck, and the body short but deep and 
symmetrical, \rith the hams full and plump down to the hocks. 
The main objections to this breed are excessive fat, small size, 
and slow maturity. 

The Essex Pig (American) is also a small-sized black pig> 
wth a short head and slightly dished face, small erect ears, 
and a slightly arched back. Bone is of medium size and good 
quality. The chief American objection to the breed would 
appear to be its size. It is said to have originated in Essex, 
England, but must not be confused \rith the modem English 
Essex breed. 

The Victoria Pig. — One type of this breed originated in In- 
diana as a result of crossing several breeds such as the Poland- 
China, Berkshire, Chester WTiite and Suffolk. It is a fat 
ranging from 400 to 550 lb. at maturity. Another type origin- 
ated in New ^ ork, but is now said to be almost extinct. It 
not a popular breed ; of a white colour, uath a broad, deep, long 
hody. The head is broad, the face somewhat dished, ears me- 
dium and semi-erect, but inclined to droop. The shoulders are 
inchned to be thick and hea\'y, making the animal appeal 
narrow over the loins and hind-quarters. 

The Cheshire Pig is dassed as a middle-weight pig ranging 
from 400 to 600 lb. matured weight. The colour is white, 
but some black spots are sometimes seen. The head and face 
IS long, dished slightly, the ears small and erect, wth the back 
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arched and of a good wdth. The sides are straight and smooth, 
but lacking in depth. The quality is good, \vith fine bone. 
The breed originated in northern New York, where the climate 
is said to be not specially suitable for pig husbandry. 

The Mule-foot Pig. — As the name implies, this pig has no 
cleft in the hoof. Its origin is not known for certain, but it has 
been introduced into some of the States from the Middle West. 
It is of a medium size, and is black in colour. The feet are 
small, narrow and contracted, and it is said that the breed 
cannot stand up to heavy feeding. 

It is necessary to mention that in dealing with some 
American breeds the classification of fat and bacon type must be 
remembered, and where a pig is described as being “ unsuit- 
able ” or " not popular,” these terms are not used to refer to 
suitability for the English bacon trade nor English pork trade. 
Our "Wiltshire carcase” types would doubtless shock an 
American lard hog breeder. 

The Large Yorkshire Pig used for bacon production in the 
United States and Canada is the Large White Yorkshire fami- 
liar as one of the world's best bacon-producing breeds. This 
type has already been described in dealing uith British breeds, 
and it occupies a high place also on the American continent. 

Pigs in Venezuela have been described by Morgan, who 
bas spent many years in that country. He says that the 
Venezuelan Pig varies in colour from black, white, red (ginger), 
to a mixture of these colours. The present pig differs greatly 
from those imported by the Spaniards, and during revolutions 
the pig has had to fight his own battles after finding himself 
adrift ill the wilds. It is a long-legged animal with a " razor 
back ” and a long head almost half the length of the body. The 
narrow body and long legs are useful for speedy retreats when 
attacked by the jaguar and puma. The pigs are solipcds 
(mule-foot), and previous to the establishment of the meat- 
packing industry tliey had been allowed to run wild. In 
Some districts they were considered more detrimental than 
beneficial, and when slaughtered were simply utilized for lard 
production. Since a ready market has been found tlie 
Venezuelan pig has been improved, but the majority still run 
wild on the plains until the maize in the enclosed cultivated 
3rca is ripe, when gaps arc made in the fences to allow the pigs 
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L.\KGr Wiuti I*(ki-»hii> Gii.t in IUckgrouso; i’OtU a 
Grazing 


By crossing with Duroc Jersey's, PolanihCliina, and Berk- 
shire pigs from the United States, the Venezuelan pig is being 
steadily improved. Lard is still the chief pig product, an” 
in spite of difficulties of transport to the packing-houses, when 
the pigs have been maize fed for some months prior to slaughter 
they dress out at about 75 per cent, of the live weight. 

To return to Europe, we have the well-known Danish 
Landrace Pig, which, crossed with the Large Wliite, produces 
the excellent Danish commercial bacon pig. In appearance 
the Landrace is not unlike the Welsh pig. Tlie Jutland t>-p® 
of pig has drooping ears, vcith a good long body. It is reputed 
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to be earl}’ maturing. The Seeland pig, on the other hand, is 
similar in appearance to the Middle Wliite, and is of a smaller 
type than the Jutland pig. 

Germany produces some native breeds, such as: 

The Angeln Saddle Pig, which is similar in appearance to the 
Wessex Saddleback pig of Britain. 

There is the German White, a lop-eared pig similar to the 
Welsh breed, and an upright eared Large MTiite U^pc- 
(Veredeltes Landschwein and Edelschwein.) 

The Bavarian Red-*spot Pig. — This pig is white in colour m 
the fore-quarters and has a reddish tint in the hind-quarters. 
It has a reputation as a good breeder and feeder, being earl) 
maturing. 

The Hanover Black-spot Pig. — The head and hind-quarters 
are usuall)' black, the ears are pointed and standing out some- 
what, the face is dished, the snout long, and the sides are long- 
Other German pigs are the Westphalian Pig, which is a 
cross-bred Large WTiite, and the Baldinger Tiger Pig» a 
cross-bred native breed, crossed with our British breeds. 

Italian pigs vary’, and the Roman pigs are of a sandy red 
colour, whilst the Neapolitan pigs are spotted. 

Spanish and Portug^uese pigs are also of a reddish colour, 
and are seldom bred and cared for hke the commercial pigs 
of other countries. 

France possesses many breeds, and there has been much 
crossing ^\'ith some British pigs. The common French pig 
hardy and rather coarse. The chief breeds are the Normandy 
Pig, which includes a number of subrarieties. This is a long- 
snouted pig crossed wth the Large WTiite, and is a good bacon- 
tj’pe. The Augeronne Pig has a shorter nose and is of the 
rapid-fattening kmd. 

The liorraine Pig is found in Alsace, Lorraine, the Ardennes, 
Flanders and Picardy, each district ha\’ing its particular \*ariety 
of this medium-sized pig. It is white or grejdsh-white in colour, 
often with black spots, has drooping ears, sides long and 
narrow. 

The Umousin or Perigordine Pig is reared in the district 
from whence it takes its name, as well as in Gasconv, Bayonne 
and the Haute Vienne Departments. This pig is a black and 
white saddle-back, rather coarse. 



SOME BREEDS OF PIGS 21 

The Craonnaise Pig, also known as the Angevine, Charol- 
laise, or Poitou breed, is also a long-bodied animal %vitli pendant 
ears, rather smaller than usual in French pigs. Crosses with 
Large Whites and Berkshires have been numerous and suc- 
cessful. 

The Bressane Pig, which is black with a white saddle, is 
found in the Dauphine region. There are various local types 
from black to pied in colour. It is said to be a prolific breed 
of good quality. 

The Corse Pig is found along the Pyrenees, and is a black 
pig with erect ears, head large and long. It is a fine-skinned 
animal and rapidly fattening, producing meat which is claimed 
to be superior to that of any other pig. 

In general, French pigs arc being improved continually, and 
crosses with the Berkshire as well as British white breeds arc 
popular. Although intensive rearing and fattening of pigs 
started somewhat later in France than it did in some other 
countries, there is no doubt that the French breeds are of 
excellent quality and offer great scope to future pig breeders. 

Pigs are found in all European countries, and in Central 
Europe we find tlic Bakoag Pig, whicli is also being much im- 
proved by crossing witli other breeds. Its colour is greyish 
or black and white. Russian and Polish pigs are rather long 
in the legs, sandy coloured, with backs arched slightly. They 
too have been much improved and are capable of producing 
good long sides of bacon, much of which was imported into 
England from the Baltic States, Poland and Russia, prior to 
the World War of 1939-45. The Chinese Pig has already been 
mentioned as one of the ancestral breeds of our modern 
pigs. Tiicrc arc many types of native Cliinese pigs, and all arc 
said to have outstanding prolificacy. They farrow large litters, 
are good mothers, and have a lugli rate of siir\'ival. It is said 
that at weaning time the Chinese pig has more body weight tljan 
the average American breed. Sows mature sexually at an earlier 
age tlian Britisli and American breeds. Sows farrow their first 
litter at about six months. On average the Chinese hog 
weighs onc-fifth less at maturity and grows slower than 
occidental breeds. 

Various crosses of British breeds arc in regular u«c com- 
mercially, and most of them arc designed to give the long-'Nided 
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type of pig asked for by the bacon industry. A favourite and 
most successful cross for this purpose is the Large White an 
the Welsh, the British Landrace and the Welsh, or LayS® 
^Vhite. These crosses have the distinctive merit of being 
white in colour and so free from any possible blemish from the 
grocer’s angle. The black and black-and-white breeds ma 'e 
good bacon pigs and crosses, whilst some of the finer-haire 
varieties show little of the dark hair-root in the bacon rin . 
Unfortunately melanotic pigmentation is unpredictable an( 
appears in the form of seedy-cut or melanomata. The c^o^slng 
of a white breed with a black breed tends to produce a coarser- 
haired variety in which the black hair roots do show up most 
markedly in the rind, in spite of scalding, singeing and scraping, 
in the process of slaughtering and dressing. Melanomata and 
the seedy-cut variety are particularly prone to appear in 
blue-and-white crosses. They also tend to be short-sided 
rather than long-sided and are not good commercial tj’pes. A 
more careful selection of boars and gilts should remedy this 
defect. The Tamworth breed can be crossed with white breeds 
to give a good commercial pig, and the Dorset pig is such a 
cross, and whilst the long snout of the Tamworth is of no 
commercial value, it is not a ver\' senous blemish from the 
butcher’s point of ^^ew. 

On the whole, British breeds can be adapted to produce a 
first-class side of bacon, if breeders will only paj’ attention to 
the requirements of the market, and weed out by careful 
selection and breeding the short-sided, over-fat, heavy-shoul- 
dered kind of pigs. The ^bddIe WTiite and the Berkshire are 
unexcelled for the pork market, but here again the tendency to 
e.xcess fat must be carefully controlled in the breeding. 

In most countries constant work is going on to improve the 
breeds from a commercial angle, and in the United States of 
America some six new breeds are recognized from the v’arious 
crosses. 

There has been a tendency to overstress bodv' length 
at the expense of stamina. This is seen in manv’ Swedish Land- 
race pigs in Britain Out of their native longsided white lop- 
eared breed the Danes hav'e produced a first-class bacon pig, 
and some British breeders hav-e taken the good hams and sides 
of the Welsh and lop-eared breeds, with the light shoulders of 
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the Large White strains, to produce a baconer that can hold its 
own with the Landrace. 

The Minnesota No. 1 Pig. — ^This is a red-coloured pig 
derived from the Landrace and American Tamworth cross, 
with about 48 per cent. Landrace and 52 per cent. Tamworth 
blood. It is a long-sided animal, with occasionally black spots 
on the body. It has fine legs, light shoulders, with a rather 
long Tamworth type snout, and cars fairly erect. 

The Minnesota No. 2 Pig. — This black-and-white pig is 
the result of crossing the Canadian Large White Yorkshire 
with the American Poland-China Breed and contains 40 per 
cent. Large White with 60 per cent. Poland-China strain. It 
is bred for length of body amongst other things, but the legs 
are somewhat longer than those of the Minnesota No. i breed, 
and the snout is shorter. The ears are of medium size and 
erect. The breed performance is said to be good, and useful for 
crossing with other breeds. 

The Hamprace or Montana No. 1 Pig.— This is black in 
colour and is 55 per cent. Landrace with 45 per cent. American 
Hampshire breed. It is about 32 per cent, inbred and has a 
good production record. 

The Beltsville No. 1 Pig. — This pig has been developed in 
Maryland from 75 per cent. Danish Landrace blood and 25 
per cent. Poland-China. It is a black pig with white spots, 
distributed rather uniformly over the body. It is an inter- 
mediate type of animal with body conformation like the 
Landrace. One of its distinguishing characteristics is the 
length of body, with slight back arch, moderate dcptli with 
good straight under-linc. It is a lean rather than a fatty type, 
head long and narrow, with drooping cars but which do not 
interfere witli vision. The hogs arc said to dress out So per 
cent., and the average back-fat thickness is I’SS indies in a 
212 lb. (livc-wciglit) animal. 

The Beltsville No. 2 Pig. — Tliis is a pig bred from a variety of 
crosses such as the Danish l-andrace, the I-arge Wliito York- 
shire, the Duroc and Hampshire. It has approximately 
5S jicr cent. Danish-Yorkshire, 32 per cent. Duroc, 5 per cent. 
Landrace, and 5 per cent. Hampshire blood. The colour is 
rod with a wliitc under-linc, but black .spots are sometimes found. 
Ivars arc fairly short anti erect. Body is of Yorkshire tyi>e 
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length, and is more compact than the Landrace. 
intermediate pig. At slaughter a 213 lb. live-weigh po 
showed average thickness of back-fat as i’68 inches, 'vi 
dressing percentage of 79*3. 

The Maryland No. 1 Pig.— This pig carries about 62 p 
cent. Landrace blood and 38 per cent. American Berks ir. 
It is a black-and-white spotted pig intermediate in conforma 10 
between the Landrace and the U-S. Berkshire. Ears are 
or slightly drooping and medium in size. Slaughter ^ 
show a dressing percentage of about 79 per cent. The 
of the preferred cuts is said to be about 50 per cent, of the 
weight. (These preferred cuts are American cuts and inc u e 
Hams, Loins, Bacon, Picnic shoulders, and Shoulder butts.) 
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REQUIREMENTS FOR VARIOUS 
FUNCTIONS 

Pigs are bred largely for providing pork or bacon, and 
breeders are usually feeders as well. In the case of breeding 
certain points must be kept well to the fore in deciding upon 
a breeding gilt. She should be healthy, and conform closely 
to the breed requirements, and in this respect the market in 
view for the " raw material ” should help to decide the breed. 
Certain types are better suited to the pork trade than to 
the bacon trade, and vice versa, whilst first crosses make the 
best commercial pigs. If possible the gilt should be purchased 
from a reputable source where records of her ancestry are 
available. It is only by keeping and consulting records that 
prolificacy can be determined. Care should be taken to 
note that the gilt has from twelve to fourteen teats, and in 
consulting records of her ancestry the male side should not 
be neglected. It is said that gilts used for breeding from 
summer or spring litters arc better than those taken from 
autumn and winter litters. Whilst a summer or spring-born 
animal certainly obtains more sunlight, fresh air, and green 
food to start life than the winter-born animal, and certain 
data from the weighing of finished bacon pigs would seem to 
support the idea of the spring and summer pig starting life 
with an advantage over the autumn and winter litters, yet too 
mucli importance must not be attached to this, as the difference 
is not so very pronounced. 

Tlic gilt selected for breeding should be removed from her 
litter matc.s when about twelve weeks old, and allowed plenty 
of exercise running around at grass or in an open-air run until 
about a month or tlircc weeks before she is due to farrow. 
The food should be .sufiicicnt for growtli, but she should not 
be allowed to become too fat, as such f.it sows seldom Iiave 
good litters cither in numbers or qu.’illty. A sow wliich is a 
little on the thin side will often prove tlic healthier. Gilts 
25 
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easily lay on fat when they are about eight or nine months 
old, and should be ready for service not before that age, as 
growth is retarded by service too early. (Estrus may be 
easily missed in gilts at first, and it may be a vase practice to 
bring the gilt to the boar daily for a time so as not to miss the 
period. A test de\’ised by Aamdal and his co-workers depends 
on the simulation by an attendant of the beha\nour of the boar 
at serNuce. The test consists of the operator “ riding " the 
sow or gilt, and animals which stand well to this test are 
regarded as being ready to accept the boar or to be in- 
seminated. 


The same remarks regarding the consultation of records 
^pply also when purchasing a boar for breeding purposes, and 
it should be remembered that it is not so much a record of 
large litters bom that counts, as the number of pigs per litter 
reared, as docility and rearing ability are as important as 
fecundity. It is best to use young boars for serving gilts, and 
the older boars for the sows. 


Requirements forfattening depend upon the ultimate market 
o the product, either as pork or for bacon manufacture. The 
younger pig, and thus does not require to be 
so long a period as the bacon pig; on the 
o er and, the prices offered for the two types may be such 
as to make it more profitable to keep the pigs on to bacon 
size than to seU them earlier as porkers. 

Ha™ Market,— As is the case with other meats, the 

Is for small joints, and so pigs for the 
Twa - 120 lb. dead weight. Carcases over 

UD ore sometimes sold as pork, such as “ cutters " 
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A dead-weight classification is as follows : 

Porkers . . . . 6o- 8o lb. (3 to 4 score) dead weight. 

Porkets .. .. 80-100 „ (4105 „ ) .. „ 

Cutters . . . . 100-140 „ (5 to 7 „ j „ 

A prime porker should weigh from 60 to 80 lb. dead weight, 
and should be the carcase of a castrated male or virgin female 



fOaJV}' }lrTa2J. 

Tig. iO. — Row or Pork Carcascs. 


Porkers are normally " dressed ” with the head on the carcase, and this 
row is licing subjected to vctcrinarj' inspection at the aliattoir l>cfore 
despatch to the retail butcher. 

pig. The middle of the carcase from the first rib to the aitcli 
bone must be moderately long, a good depth of loin, line of 
back not dished, with even back fat of not more than i inch 
and not less than J inch depth at any point bcliind tlic shoulder. 
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The shanks should be short, fine boned, and the hams well 
down to hocks with a thin rind devoid of skin pigmentation. 

Requirements for the Bacon Trade. — The bacon industry 
requirements are somewhat more exacting. 

There are roughly two methods of curing bacon, the dry 
and wet methods. The dry-curing method is the old-fashioned 
English farmhouse method of rubbing dry salt into the meat, 
and so allowing the meat to become partially dehydrated; 
and the wet method consisting in soaking the meat in “ brine, 
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•iG. 17. Cross-bred Pigs with sohewtiat Hewv Forequarters 
FOR JIODEBN TaSTES. 

afterwards drying and smoking the bacon. By the first method 
are produced^” special cut" sides, “shoulder bellies," and 
\ork hams." By the wet method are produced the well- 
known mild-cured “ Wiltshire sides," where the ham or “ gam- 
mon IS sold intact on the side and not as a special " York " cut. 

ihe conformation required for the modern bacon pig is 
as lollows; A long level back with well-sprung ribs. Flanks 
eve an with a moderately straight under-line to belly, 

"’ll® ^ocks, tail being set high, 

should be light and in line \\ith the fore-legs below, 
"T I e sides laterally The skin should be free from 
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wrinkles and coarseness. Light head, neck and jowl, fine bone, 
legs short and set wide apart, the pig standing well up on the 
tips of the toes. 



I‘iG. 18 . — Commi:rci.\l Variation in Li-nctu and Fatndss of Bacon 

I’iGS. 

Tlic-sc two sides arc from pig> of different breeds, but of the same age, 
showing how attention to length of side produces more bacon 
rashers. Tlic pig on the left is a I-arge White long-sided tyjw. 
rather lieavier than is nstiul for ** Wiltshire “ bacon, but typical 
of the " J)r>* cured ” “ Midland “baconand ham producing industry. 
On the right is a ** short-sided " and over-fat pig, with excessive 
waste, and of little use for Wiltshire, Midland or Fork trades. 

It must be pointed out that good conformation does not 
necessarily denote gootl-qnality meat, as tliat tlcponds largely 
on the feeding. Tlic lit'c weight varies from 170 to 230 Ib. 
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for the Wiltshire trade. A pig of 200 lb. live weight will 
yield on an average about 153 lb. dressed carcase weight* or 
122 lb. weight available for curing in the form of two si es 
of bacon. 

Midland trade carcases are somewhat heavier than those 
required for the Wiltshire trade, as this trade is in competi- 
tion more with the best boxed bacon from America than wt 
imported mild-cured bacon. Carcases up to 210 lb. and o\er 
are utilized in this trade, and they are dealt with according 
to the classification of lean-backed and fat-backed pigs, t ® 
foiiner being sold as “ special cut sides," which is similar 
to the Wiltshire side with the ham and fore-hock remove . 
and the fat-backed pigs being cured and sold as " shoulder 
bellies ” in which the loin is removed. 

Grading is done by measuring the back fat thickness in the 
split carcase at the region of the sacrum, kidney, and shoulder, 
and the thickness of the belly at a point opposite the upper 
part of the kidney, together with the length of the side from the 
ist rib to the pubis. The method of grading may var>’ slightly 
from time to time, and the possibility of being able to grade the 
live animal by means of length, and amount of back-fat at 
shoulder and loin, is continually being tried out. 

The dead-weight classification was from 140 to 167 lb. for 
the first class, 168 to 180 lb. for second class, 181 to 210 lb. 
for third class, and over zio lb. dead for the fourth class. 
Carcases of sows, boars and " stags ” are not usually cured 
for bacon production. Fat should set firm, w’hite, with no 
softness or oiliness. WTiite breeds are preferred, and penalties 
apply to certain blemishes, such as seedy-cut. 

To a person unfamiliar with pigs the names given to the 
animals at various ages may sound somewhat strange, and it 
is well, therefore, to give a short explanation of come of the 
terms used. 

The names “swine" and "hog” are often used in ^ 
TOllective sense for animals of the porcine species. The " boar 
IS the adult male pig, and " sow' ” the adult female pig which 
has borne young, every litter of young pigs being known as a 
k " ^ '* " is an adult male porcine animal that 

has been used for breeding purposes and afterwards castrated — 
t.e. a castrated boar. Boars after having outlived their use- 
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fulness for service are often castrated before being fattened- 
for slaughter. This is done to facilitate fattening and to 
prevent the strong " boar odour from tainting the flesh after 
slaughter, and incidentally it is also possible sometimes to 
get a better price for a *' stag *’ carcase than for a “ boar.” 

The male pig, castrated when a sucker, is often called a 
“ hog ” or " barrow,” whilst the female pig that has not borne 
young is referred to as a ” gilt,” ” yelt,” ” hilt,” or ” barrow,” 
depending upon local custom. A ” sucking pig,” as the name 
implies, is an unweaned pig, whilst ” stores ” are immature 
pigs. The grading of pork pigs into “ porkers,” ” porkets ” 
and ” cutters ” has already been mentioned. Bacon pigs 
are graded by the trade into “ sizeables,” pigs from 140 to 
180 lb. dead weight; "stouts,” from i8o to 200 lb. dead 
weight; and ” overweights,” from 200 to 210 lb. dead weight. 
Carcases from 210 Ib. upwards are called ” pork heavies.” 
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Chapter 3 


housing and management 


Many of the diseases found in fams® h 

ment, and in particular to overcrowding. 

used to be returning through the 

around the pastureland wath their 1 sleeping. 

ever-open sty door at in ^ itself to the commercial 

‘f::":“randi« foest^Si until 

r oerg^n— Tr same >and Up go the 

atteTing houses, and old buildings are 
“gruntil the rearing and feeding ^e^es mor^nd^m 
LWial, exercise for the young is cut down to ter , 
follow those mysterious deaths *" y™"® P'g’ „„ of man- 
scours, aniemia, paratyphoid and the "^tions of 

created illnesses. This is followed by ““Uons, 

various mineral trace-elements and vntarnms 

and some easing of the situation for a tim , touched, 

crowding remains, and the root of the cause « j^jportance 

Housing and management are therefore of gr P 

in the commercial rearing of pigs. i,„„ndn’ 

The site chosen for housing pigs should if possib e 
ground, with a natural slope to facilitate drainage. Tlw a 
lug quarters should be dry and warm, wath adequate ve t 
tim; the air space required per pig has been estimated f^^^ 
150 to 200 cubic feet per pig, depending upon toe si 
numbers of pigs housed under the one roof. Ihe sty 
perature should not be allowed to drop too low in ' 
Shanks found that for pigs up to eight weeks old “P" .y. 

temperature was 80® F. and 70® F. for older pigs. e 

ing should, if possible, face south or south-west. J , 

tection should be afforded, especially for the white br 
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from the direct sun's rays in the summer. Almost any type 
of building can easily be adapted for pig keeping, and one 
of the simplest is the ordinary cottager s pig-sty, consisting of 
a small covered-in sleeping pen with an open court attached, 
in which is placed the feeding trough. The advantage of 
this type of house is its simplicity and low cost, whilst it is 
said to be good for young pigs especially, as they get plenty of 
fresh air and daylight, and tend to become hardier than pigs 
reared under more artificial surroundings. The disadvantages 
are that the pigs suffer from extremes of temperature, in that 
the young pigs tend to lie huddled together in the pen, and 
have to pass into the courtyard exposed to the weather in 
^at and exercise their body functions. This can be 
minimized by covering the yard or part of it during bad weather. 

Yards are sometimes used for housing pigs on farms where 
nung is required and where large quantities of straw are 
available. Such a method of keeping pigs is not hygienic, 
hut has been found convenient on some pig-farms to house 
weaned pigs for a time prior to passing them into the fattening 
houses. Loose-boxes and pens are also used for a similar 
purpose. The disadvantages of these forms of housing are 
hat it is difficult to obtain an equitable temperature and a 
warm draught-free sleeping place, and they also require a large 
amount of straw, whilst the keeping of the pigs clean and dry 
hccomes a serious problem. 

The Danish or Scandinavian type of pig house seems to 
mve evolved from practice already prevalent among large pig 
reeders both in America and Europe. Many breeders found 
that for convenience of feeding, pig hygiene and labour savdng, 
much good could result from housing the animals under one 
roof. In sucli buildings about a dozen or more pens arc built 
m the same hall, with a feeding passage running dowm the centre 
hetween lairs laid out on cither side of the building. Such 
pens have openings into small yards on the other side of the 
milding. At either end of such a Iiouse tlicre is space for a 
heating appliance, water supply, and food mixing. The pens 
‘'^rc raised about 2 feet from the floor of the central feeding 
Passage. Feeding troughs arc placed on cither side between 
pen and p.assage, and these troughs arc made of iron with a 
swinj-ing gate over, so as to shut off the trough from tlic pigs 



SfuM* 

OF D\Kisit Tvpe Fattening House. 


19. — Ground Plan 
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when necessary. Each pen is partitioned off from its neigh- 
bour, and one corner in every feeding pen is also boarded off 
to act as sleeping quarters for the pigs. Doors lead from every 



pen into a small outside yard. The feeding passage is usually 
al>out 4 feet 6 inches wide, and the pens measure S by 13 feet. 
The sleeping quarters arc 6 by 6 feet. 

This system has the advantage of having all the footl ready 
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to hand under one roof, pens are eas3^ of access for feeding and 
cleaning out, whilst the pigs can be kept warm, and fattened 
up with a minimum amount of food and time. 



Such buildings can be built to accommodate large numbers 
® pigs, \\hilst in some buildings breeding pens can be built 
on one side of the feeding passage and fattening pens on the 
other side. 
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A more modem practice is to separate the breeding from 
the fattening process, and house breeding sows in a different 
building. This is better from the hygienic point of view in 
that an outbreak of disease does not thus have the same chance 
of spreading from the fat pigs to the sows and little pigs, or 
vice versa. The outside yard has also been dispensed with in 
the modem type of Danish pig house, and the building thus 
need only have two entrances, one at each end of the pig 
house, closed by double doors, sufficiently wide so that a 
truck or cart can be backed up and loaded or unloaded direct 
from the building. A small boiler house is built as a lean-to 
adjoining one end of the main building, and if necessary a food 
store can also be built conveniently at hand, if there is not 
sufficient space within the fattening house. 

Modem floors are usually built of concrete, and immedi- 
ately within the entrance is the food mixing hall with all 
necessary appliances, water tanks, scales, etc. Raised on 
either side of the wide feeding passage are the pig pens, whose 
floors are about 2 feet above that of the passage. The pen 
partitions may be built of wood or concrete, and at the rear of 
oacli pen is a dung passage running along the wall to the far 
end of the house. Each pen partition is continued across this 
passage by means of a door of equal height, so that when all 
the doors on one side are open, they fall back against the pen, 
allowing a free passage riglit down the length of the building. 
This facilitates cleaning out, and moving pigs from one pen to 
another, as well as a weekly move down to the weighing room 
at the far end. Thus all excreta can be moved out through 
the doors and disposed ol without any contact with the food 
mixing room. 

The weighing house at the extreme end of the Danish house 
should contain a weigliing machine capable of holding cacli 
individual pig. The weighing platform is fenced in, with doors 
at cither end, so that a pig can be driven in on one side and 
out at tlie other after being weighed. Pigs enter the weighing 
room directly from tlic passage at tlic rear of the pens, llic 
doors being made to swing right or left. Pigs leave the weigh- 
ing room b}' an c.xit which allows the animals to move into a 
space between the last i>cn and the weighing room. \Micn all 
the pigs in one pen have lx*cn weighed, they can then be moved 




the number of pigs in the pen, date of birth, with increase in 
weight, as well as any other particulars required. 

Danish pig houses may be constructed of wood, brick or 
concrete, and in some such houses a ceiling may be fitted, 
with a loft above to house straw. This may help to keep the 
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building warm, but it adds considerably to the difficulties of 
proper ventilation, the latter being of paramount importance 
where hundreds of pigs are housed continuously under one 
roof under conditions which are after all artificial. Swine 
pneumonia and swine erysipelas are some of the chief bugbears 
encountered in such houses where ventilation is not efficient. 
A building with no loft above is therefore preferable to one 
with ceiling and loft. Ventilation is by means of Sheringham 
valve windows, which are better than the “ hit-and-miss ” 
type, as the latter arc often neglected and tend to become 



Fig. 23. — Interior of Fattening House or the Scandinavian 
Type (Boulton and Paul). 


fixed in a permanently " closed or “ open ” position in all 
weathers. Where a ceiling exists with a loft above, it has 
been found that ventilation can be bettered by means of 
ventilating shafts running from tlic roof to witliin a foot of 
the pen floor. If the bottom of tlie shaft is raised above this 
height there is a tendency for a down draught on to the pigs' 
hacks. The first pens on cither side of tlic feeding passage, 
immediately within the entrance to the building, as well as 
the last two pens at the far end. require especial care in tlie 
height of their partitions. If the wide doors at cither end 
of tlie liou-ic* arc left open, as they often arc, especially in the 
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summer, a draught may be created, and experience has indi- 
cated that there is some truth in the contention of many p g 
attendants that most of the pneumonia cases tend 
from the pens situated at the extreme ends of the building. 
The partitions between the pens are usually from about 3 lee 
6 inches to 4 feet in height. WTierc pneumonia is prevalent, n 
wUl be found advantageous to raise the partitions at both ends 
of the buildings nearest to the doors to a height of a ou 
6 feet or so. This helps in preventing a down draught on to 



[Pearce Eheell Co. Ltd. 

Fig. 24. — A Small Type of Fattening House. 

these pens. Where suitable circumstances prevail, it might be 
possible to maintain proper ventilation and humidity by the 
use of vanable-controlled e.xtraction fans installed in the 
ceilings or roofs of pig houses. 

The Scandinavian type of house has also been used for 
breeding sows and litters. Construction may be of timber, 
brick and concrete. If such houses are to be used for the 
farrowing sow’ the building is usually wider than the fattening 
house. This gives room for la^er pens, and a wider feeding 
passage in the middle. There is no ceiling with loft above, 
nor is there a passage at the side of the house and behind each 
pen. The outside walls have small openings sufTiciently large 



HOUSING AND MANAGEMENT 


41 


to allow the little pigs to run in and out into a small " yard " 
or enclosed space on the outside. This little yard runs the 
length of the house on either side and is partitioned off at each 
pen length to avoid getting the piglets mixed up. Such yards 
may only be about 3 feet wide and 8 feet long. The floors are 
of bare earth, walls of timber, brick or concrete, the outside 
wall being about 2^ to 3 feet high. They are roofed over, in 
the form of a “ lean-to,” against the main building, the roof 
rising to about 4 feet where it is hinged against the farrowing 
house wall. The roof has some glass panes to let in the light. 



Fig. 25. — Old Type Stv with Yard. 

These buddings are intended for the tn(ensi^-c rearing of 
swine, providing plenty of warmth and drj'ness, with some 
access to an earth-paved yard of veiy' limited size. Tlie dis- 
advantage of sucli a building is that it cuts the little pig off 
from sunshine and fresh air, except what it can obtain when 
the attendant allows the roof of tlic little yard to remain open 
during suitable weather. TIic sow feeds and sleeps in the one 
pen, so that the floor is soon wet, Tlic pig is nonnally a 
clean animal, in spite of popular opinion to the coritrarj’, and 
in the Scandinavian type of fattening houses pigs will soon 
develop tlic habit of using (lie dung passage at the rear of their 
pens, and will keep the sleeping pen fairly clean. 
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diseases of the pig 


Such houses are not 


suitable for the sow and litter, unle^ 
the young stock have access to some pasture-land Atte®? 
to rkr pigs in houses of the type described m the forego g 


to rear pigs ui uousca ux nie 

paragraph invariably lead to deficiency troubles, "0^“^ 
anaimia, scour, and even paratyphoid. Attempts t 
such conditions by palliatives such as iron, green fo . • 

and the other well-known remedies only „re 

faction, but when little ptgs reared under such , 

aUowed out to some pasture-land, even if it is only fo 
hours during sunny weather, the improvement m ^ ^ 

tion is most marked. This only serv'es to emphasize th 
rearing of little swdne like hot-house plants does no P ^ , 
the long run. AMiilst Danish houses may thus be ver>' 
and effective for fattening stock, they are not y. 

for intensive rearing of unweaned sirine, unless 
able ready access to the land. The fat pig needs to be ep 
of exercise for fattening purposes, but the f , 

weeks old needs exerdse, and in the building of this 
house for farroNNing sows there is a danger that this limi a 
of freedom for the young pig is being carried too far. _ 

There arc many modifications of the Scandinavian pig o^ » 

and of these the so-called Dykelands house deser\'es mentioning- 
This type of building was developed in Scotland and its c i 
distinguishing feature is that the dung passage lies between 
the sleeping pen and the feeding trough. The sleeping pen 
thus lie against the side -walls of the building, and so allou o 
a lowering of the height of the walls and roof, increa^ 
w-armth being obtained by sacrificing cubic air space, 
drainage must be towards the feeding trough, and in a crou e 
house of this kind the atmosphere soon becomes pollute 
Care must therefore be taken not to overcrowd the building 
with pigs. Another modification is to use a type of Scandin- 
arian house, but to keep the pigs ^\’a^n with deep straw beas 
\Nhich are not cleaned out except about once a month. Bot i 
modifications are designed to save artificially heating the pig 
houses, and neither system can be described as particularly 
hygienic. 

Tlicrc is a school of thought which insists that pigs can be 
successfully rt*ared to bacon weight indoors, without the young 
animals ever being allowed out at pasture, and in order 
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further to conserve animal energy as well as building space, a 
still more intensive form of pig rearing has been tried. This 
is a kind of “ battery system ” of bringing up piglets. The 
young animals are packed into as small a space as is possible, 
without being downright cruel, into box-like pens built one 
above the other, almost like the poultry battery system. 
These unnatural methods of rearing pigs can succeed for a 
short time, but they generally end in sapping the vitality of 
the animals and such deficiency conditions as ansemia, rickets 
and scours become rife. 

Greater freedom from disease is experienced where pigs 
spend part of their lives out of doors on some good pasture-land. 
Any old meadow or park land is just not good enough, as pigs 
can graze like other animals, but they require a good ley with 
some growth in it. If pigs are turned out on good land, 
then they are usually too busy grazing to bother about rooting. 
If the land is extensively rooted up, then it is a good sign that 
the pigs on it need moving to fresh pastures. Rings inserted 
in the snout are used to prevent rooting, and these rings are 
cheap and plentiful. A special kind of pincer is supplied by 
the instrument makers for inserting the rings in the pig’s snout. 
Some people arc not satisfied \Wth this method of ringing a pig, 
and one can find all sorts of weird contraptions such as copper 
'virc, curved horse-shoe nails, and otlicr equally cruel and 
revolting methods used. 

Various types of huts and “ arks ” are available for sow and 
pigs, some being constructed of timber and others of metal, but 
all equally effective. Tliey can be moved from used pasture to 
fresh sites, as some are built on wheels and others on skids, so 
that horse or tractor power can move them to the required site. 
This is an advantage over permanent styes. For the nursing 
sow and her pigs warmth is essential inside these huts or arks, 
and various mctliods can be adopted to prevent draughts, the 
simplest of all being to fix a curtain of sacking over the open 
doorway. Where neccssarj' a short passage with a sack curtain 
at either end can be fixed to the hut entrance. Apart from 
huts and arks temporary' shelters can be built with straw bales 
and chestnut paling. The chief thing to Ixjar in mind is that 
the pigs must have wann, dry. draught-free sleeping quarters. 
Cold, wet and comfortless sleeping quarters not only retard 
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growth, but are an inr-itation to pneumonia and other 

diseases. Temperature fluctuations must be kept rathm narr 

Creep feeds can be provided in hoppers for the htUe pigs 
outdoors, and a railed off part of the pen can be used if they ar 
being reared indoors. Pigs running around on pod 
land will obtain a supply of vitamins and minerals to maK p 
for any possible deficiency there may be in the sow s m ' 
in the ration. As a role, sows with a reputation for docUit} 
make good mothers. The lop-eared breeds, being 
see very far o^^•ing to the ear-flaps coming down over t e e>e , 
tend to be less inclined to want to wander away from 
compounds than do their short-eared and upright-eared sis ers. 
The latter are so alert that if there is a weak spot or hole m t 
fence, they wiM soon see it and will be through to investiga 
what is beyond in no time. Fencing for compounds needs 
be strong and firmly ft-\ed, as pigs can soon have it dou 
through robbing constantly, or a verj’ \*ivacious sow, one 
she gets her snout well under a fence, can soon clear a gap o 
herself. There is tremendous strength in the sow’s musculature. 

Electric fences are vciy' useful and the animals soon get o 
know and avoid them. Care should be taken to adjust ^e 
height of the wire to suit the kind of pigs being kept in t ie 
particular compound. Whilst no harm appears to be done o 
the pregnant sow by touching a *' live ” fence, it is not ad\'isa e 
to use it for such animals, as sudden shocks are not good for 
pregnancy. In moving pigs from a compound fenced ' 
electric wires a few hurdles can be used to form a gap m to 
fence and to allow the animals to walk through. The pig^- 
will not graze under the electric fence, and where the grass l^ 
long, even after the wire has been rcmovcrl, they will hesitate 
before grazing there. 

By means of portable structures the pigs can be kept to 
frevh ground until they are ready for the final fattening up. 
Huts and compounds can be arranged in a circular or semi- 
circular fashion, i\ith fc-edtng troughs to the centre, so as to 
make fc-cding easier for the pig attendant. The latter ""iH 
need a hut for his implements, hot-water supply, marking kit, 
first-aid kit. record books, and the various other things \\hicli 
cvciy good pjg-man keeps on hand. Tlicrc arc 'ome gcnxl 
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portable weighing scales available nowadays, and all these tools 
need to be housed close at hand to the pigs, so that a good 
type of hut, like a shepherd’s hut, would have to be provided 
for the pig man. Food stores, food mixing, water supply, and 
roadways all need to be thought out before deciding upon the 




I'lG, 27, — ^Two Typus or Huts suitaulu tor Use with Electric 
Fences. 


site for tlic ljuts and compounds. AH tliLs adds to the cost of 
keeping pigs under tlic outdoor sj'stcni, and shows why the 
indoor method is often favoured. 

A combination of the two, where the weaners arc taken 
indoors for the final feeding, works \x>r}’ well, as tlie young pigs, 
having had the early weeks of tlicir lives out of doors witli the 
sow, are now sufficiently fortified to assimilate the fattening 
t^tion gradually, and last out the rcinaindor of tlicir short lives 
to slaughter weight without succumbing to any disease, so 
long as they are under normal common.>scuse management. 

It is a great mistake to buy in-pigs from an oi>en market. 
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That way lies disaster, as open auction markets are some of the 
best and most efficient means of spreading contagious disea 
amongst animals. Some people do no rearing o ^gs o 
o^^■n farms, but rely upon filling their fattening houses jth 
stores bought in open auction. These arc the farms 
swne fever often makes its appearance. There are P™> 
reliable breeders from whom potential pigkeepers 
stock and obtain reliable advice, and it is a pity tha 
attention is not paid to quality. Most countries have ^o 
tions of pig breeders who arc only too willing to help e 


ginner wth sound advice. ^ . 

In-pig sows and gilts are best kept in the open, in as ne 
natural a state as possible. It is usual to restrict their 
ments by fencing, but the essential feature is quiet exerc • 
The land used may be grass, woodland, or arable, each 
ing certain attractive features. Healthy pass P^°P® ^ 
manured and constantly grazed forms a good diet 
animals. If the grass fulfils the sow’s needs there will be i 
temptation for her to root up the land. Similar consideration 
apply to arable crops. In woodlands, the tree shade is 
possible asset, but pig manure is w’asted, whilst the edi 
herbage available is likely to be poor in quality and quanti y- 
Fruit orchards are also suitable for running sows. There are 
no hard-and-fast rules for housing the pregnant sow; shelters 


can be constructed of hurdles and bracken. 

Whatever method is adopted for housing pigs, it must e 
realized that the animal needs dryness, warmth and comfort m 
the sleeping quarters. It cannot be over-emphasized that a 
do\\Ti-draught on the pigs' sleeping quarters is one of t e 
main predisposing causes of pneumonia. The pig is not 
allowed to lead a natural life, it is artificially reared and fe 
almost throughout the whole of its short life, and the idea that 
any draughty old place will do for housing pigs is responsible 
more than anything else for the widespread nature of pig 
pneumonia. A breeder who wonders why his young pigs are 
not thriving would do well to study the sleeping quarters of 
his animals before taldng any drastic measures. The conditions 
the animal has to live under during the hours of daylight may 
van,’, but given a warm, dry sleeping pen uith plenty of bedding 
and no down-draught, it is surprising how pigs udll thrive. 
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The use of infra-red lamps on piglets has sho^vn how much the 
pig appreciates warmth. 

Pigs require plenty of fresh air, and it is recommended that 
the standard degree of purity for animal houses should not be 
lower than 967 per cent. — t.e. the air in buildings should not 
contain more than 3-3 per cent, of air once breathed. Pigs 
require an hourly supply of fresh air at the followng rate: 


46x100 

3-3 


= 1.394 cubic feet. 


For practical purposes Linton gives 1,000 cubic feet of 
fresh air per hour as the requirement for pigs, and the ap- 
proximate cubic space required per animal in order to keep 
the condition of the air within the standard of purity desir- 
able, and allowing for a complete change of air to be effected 
within the building five times during the hour, as 200 cubic feet. 

For a sow with a litter of pigs approximately 100 square 
feet is a suitable floor space, and such a pen will hold three 
or four fattening pigs according to their size. Pens should be 
about 12 feet long by 8 feet wide, \vith a feeding passage 
7 feet wde down the centre, and pens on either side; this 
gives the building an inside width of 23 feet. Other authori- 
ties recommend huts to house about six fattening pigs of about 
200 lb. weight to be about 10 by 8 feet, and breeding pens 12 by 
12 feet, wth a farrowing rail reducing the indoor dimensions of 
floor space for the sow to 10 by 10 feet. For outdoor folding, 
huts from 9 by 7 feet up to 12 by 10 feet are recommended as 
being suitable for sows. 

Excellent w'ork on the subject of the climate of pig accom- 
modation has been published in recent years by Dr. D. W. B. 
Sainsbury of the University of Cambridge (England). His 
scientific investigations have enabled him to lay dowm very 
precise requirements in connection with the size of pig houses, 
'■entilation, and systems of indoor management (1955). 

Under the folding system the sow’s are farrowed indoors 
and transferred to folding huts a week or fortnight after 
farrowing. The huts are provided with wheels, and can thus 
be moved to fresh ground every few days. There arc various 
modifications of this method, depending on the land a\'ailablc. 
in some cases the huts are semi-permanent, and are fixed in 
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small compounds. The sows farrow in such huts and rea 
the young pigs up to the time of weaning, when the youngs 
are transferred to yards or directly into fattening houses, 
whilst the sow is returned to the breeding farm rea y 
further ser\dce. Unless about half the compounds can d 
kept empty at a time, there is danger of the land becoming 
“ pig-sick,” deficient in green stuff, etc., manifested y 
crop of small litters, dead piglets, and general unthnftmes^ 
This is a grave fault of the Waldmann system of pig reanno. 
where the huts are permanent in sandy yards. Pig» 



Fig. 28. — ^The Tethering System. 

The sow IS tethered to the fairoiN-ing hut by shoulder harness 
and chain. 

green pasture-land or its nearest equivalent if they are to be 
reared as healthy stock. There is already too much swine 
fever, paratyphoid, ansemia, scours and erysipelas among pig^> 
without placing young piglets on land which by its very nature 
can easily become denuded of its essential mineral and other 
elements. 

Another modification of this system is the tethering of the 
sow by means of a harness fastened over the shoulders to a 
length of chain which in turn is fixed to an iron bar driv’en 
into the ground. This allows the sow a certain amount of 
liberty whilst protecting the ground from too much damage. 
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Huts may also be provided mth movable liurdles which 
can be moved to each hut as required, and the land aftenvards 
ploughed up and sown with barley or some green crop. 

In farrowing houses, pig creeps should be fitted in one 
corner of the sleeping pen or in the compound in the case of 
pigs having an outdoor run, so as to encourage the little pigs 
to commence eating dry food as soon as possible. It will be 
found that the little pigs will take advantage of these facilities 
before they are four weeks old. 

The Boar. — The boar should be selected carefully, and 
purchased from a reputable breeder, wiio takes care to start his 
boar selection whilst the animal is still in the umveaned stage. 
If the sow has the necessary characteristics of the breed, and 
is a sound commercial proposition, a prolific breeder and a good 
mother, then one or two of her male progeny will be selected 
for rearing entire, and will not be castrated. They should be 
examined to see there are no blemishes, and that both testicles 
arc palpable in the scrotum. The body should be of good 
length, shoulders liglit, and the little animal perfectly fit. 
After ■weaning the young boars should be placed together, and 
Nvatched as they grow up. They should be allowed out on to 
some good pasture so that their mineral and vitamin require- 
ments arc not neglected. When they arc about i8 weeks old 
they should be examined again to weed out those with bad 
points. Tliesc should be subjected to castration by a veterinar}' 
.surgeon, as the operation in a pig of this age is no longer tlie 
quick one it is in the unweaned pig, but a surgical operation 
requiring care and skill. Only the best pigs should be kept. 

A young boar does not come into liis full maturity for service 
until lie is about eighteen montlis old, and lie should be started 
off with a few gilts. \Micrc more than twenty-five to thirty 
sows arc kept there should be more than one boar. The 
practice of keeping hoars indoors during almost the whole of 
their adult lives, and dependent upon rations which may be 
lacking in some vital element, is undoubtedly responsible for 
imiclj sterility in these aninials. 

Care should be taken to sec that tlic boar gets plenty 
ol exercise and green food. It is often the custom to allow 
the hoar to run with the sows, but tliis is not a very good 
system, as the boar max* soon exhaust himself and ni.iy 
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damage the sows by pommelling them in the flanks mth his 
snout, and the breeder may wonder later on why ms sows 
farrow some dead pigs. Over-feeding of the boar makes im 
lethargic. A young boar should not be over%vorked,^ and 
same remark applies to adult boars. Practical experience as 
showm that an adult boar can without detriment serve up 
twenty sows a month in single service. 



l»»r3\6-BarferUi. 

Fig. 29. — A Type of Home-made SER\^CE Crate. 

This is useful •where the boar is too heavy for the sow. It can also be 
used as “ stocks ” to restrain a sow or boar for minor operations. 

Except in extreme cases, such as when the spermatozoa 
are weak, the boar has little influence on the size of the litter. 
A boar is selected from a large litter because he transmits this 
desirable characteristic of prolificacy to his daughters. Should 
the so%v fail to conceive, careful consideration must be given 
to this trouble which has been kno^^’n to occur often in some 
herds. It is necessarj’ to ascertain whether the trouble is 
isolated or wdespread. If several sows turn habitually, no 
matter what boar is used, it is possible that neither sows nor 
boar is to blame. Specific causes of sterility are not usually 
widespread. In many cases it is feeding that has most to do 
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with capacity to breed. Here lime and iodine play an impor- 
tant part, whilst vitamin E may be lacking if boars and sows 
get no runs on pasture. Accurate records should be kept of 
the boar service, as well as of each individual sow. These 
records should provide information as to the average number 
of services per loo farrows, as well as the average interval in 
days between successive farrows (which should be about 
i8o days). 

Artificial Insemination may be used, where the semen is 
collected by an artificial vagina. Boar semen is usually bulky, 
but with a comparatively low sperm density. In adult boars 
one ejaculation varies from lOo to 500 m.I, with an average of 
around 200 ml., concentration of sperm being about 100,000 per 
mm^. The process may take from 3 to 20 minutes to complete, 
the great bulk of the ejaculate being composed of the accessory 
gland secretions: seminal vesicles 20 per cent., Cowper’s 
glands 15 per cent., prostatic and urethral glands 62 per cent., 
with epididymus 3 per cent. Boars can be used two or three 
times a week. 

In natural insemination the boar ejects a large amount of 
semen into the uterus directly. At the end of the service, a 
gelatinous plug seals tlie cendx. Since oestrus may last for 3 
to 4 days in the sow, she may be mated more than once during 
that time. In artificial insemination, the gelatinous material 
is removed from the semen beforehand, so that no plug is 
formed in the cervix. Ovulation in the sow takes place between 
18 and 36 liours after the onset of the heat period (with some 
variation in breeds and types). It is known that if a sow is 
mated on the first day with a white boar, and with a black boar 
on the second day, the little pigs will be black. If she is mated 
on the second day with a u-hitc boar, and with a black boar on 
the third day, in the majority of cases the little pigs uill be 
wliitc. 

The Sow. — remarks which apply to the selection of t!»c 
boars are also applicable to the sows. They should be selected 
when young from a good proven strain shounng no lack of 
fecundity or any abnormalities in progeny. A good length of 
l>ody, lightness of forequarters, tail well set up on hams which 
should be well fleshed dowm to hocks, are all desirable points. 
The number of drills or teats must be adequate, as it is of no 




ensure that the animals are {getting the vitamins, sunlight an 
fresh air so necessary for a healthy body. . . 

Another point that might well be worth mentioning is 
necessity of the proper handling of the gilts as they grow np 
to maturity. A good pigman. like a good groom or stockman, 
is quiet and efiicient at his )oh. He lets the animals gc^ 
accustomed to him, so that they get to know his " smell, 
and have no fear of sudden punishment in the form of n W®'' 
\nth a stick, or a kick from a hea\*5' hobnailed boot. Anima a 
handled humanely usually make good mothers, and when anV 
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minor operation has to be perfornied on them later on, they 
need little or no restraint beyond the presence of the accustomed 
pigman. The stockman who handles his animals gently, using 
his hands and voice, is amply repaid in having gained the 
confidence of his charges early in their lives, MTiat a contrast 
it is to \nsit a farm where the attendant cannot enter a pen 
without a stick in one hand, and a constant prodding and 
belabouring of a penful of frightened animals. In these days 
of mechanization town-born animal drovers in particular seem 
to have a fixed idea that animals cannot be handled w’ithout a 
big stick with which to hammer the hide off whatever animals 
are placed in their temporary charge. The quiet, confident 
approach is the only way with pigs as with other farm animals. 

It is recommended that young gilts coming into cestnis 
for the first time should be brought to the boar fairly' often, 
so as not to miss the first service. The swelling and redden- 
ing of the \nilva, mounting and worrying other pigs, standing 
steady with ears forward, and frequent micturition, with 
a tendency to a falling off in appetite, are all indications 
of cestrus. Too early ser\icc tends to retard grow’tli in 
gilts, and about nine months seems to be a practical time 
to start breeding from a good-sized gilt. The period of ccstrus 
lasts for about three days, or less in some cases, and in non- 
pregnant sows it tends to reappear every nine to twelve days 
or a month. Satisfactory scr\icc is best obtained at or towards 
the end of the period rather than in the early stages. The act 
of copulation takes about ten minutes, and the period of 
gestation in the .sow is from 114 to 117 days. Within a fort- 
night or three weeks of boar scr\’ice the tiny embryos w’ill 
have been formed in the utcnis, and in about 50 days the 
embryos will be about 80 mm. (3I inches) long from their 
large foreheads to the root of the tail. At birth they will 
vary from 8 to 10 inches in length, and will be covered with 
fine silky short hair — the future Iiair and bristles so valuable 
for furniture and other padding. 

As overfatness and a “ show coinlition ” is a frequent cause 
of sterility, pregnant sows should be allowed plenty of cxcrci^^c 
and access to green food, but .should not be allowed to become 
too fat. Alwjit a week or a fortnight before the date of farrowing 
the ^ow 'should l>e placed in the farrowing pen at night and 
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handled bj' the attendant who will have to look after her 

during the farroning period. . 

xLe are several methods of accommodation at th « . 

one being to use a pen or sty where the sow may 
farrowing is well over and even until t'’® 

This method has serious disadvantages, as the desir 
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and she can in due course take out her litter. The run may 
have a few shady trees or bushes. Wind and sun shields may 
be improvised by means of hurdles with bracken or straw. 
A creep for the young pigs can also be made to contain a small 
trough out of the mother’s reach. 

A farrowing crate (Fig. 31) will be found most useful, as it 
allows just sufficient room for the sow, and the little pigs can 






[Ma'iil 6- CkI** UJ 

1*10. 33. — An E.\ti:riou View or tiii; Twi-.n-ty-kight Pun Parhowino 
Housii snowi.NG Tin: Small "Yards’* kunni.vg Do^s•^• thu O.vi; 
SlDR. 

The cover over one such " yard ” is lifU*d to show method of access 
from tlic outside of the building. 


be protected as soon as tlicy are bom. In recommending such 
crates Slianks adds tliat certain arrangements are usually 
added to the farrowing crate to adjust it to the size of the 
sow, so that she is able to turn round when inside. Wootlcn 
bolsters may be screwed or bolted to the sides at the middle 
to make the crate narrower, whilst slots or holes may be made 
in the sides about 1 foot 9 inclic.s from the floor and a similar 
distance from the end, into which a metal or wooden bar can 
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be inserted to make the sow’s 

A sow can soon be tramed to enter pen. 

advantage of being warmer m rymter th 3„nhould 

The crate can be easUy housed m a ^ ^ !„ useful 

be a feature of every pig farm, as it rvrll prove not ™iy ^ 
for the farrowing sow, but can Im n^apted a _ 

hold recalcitrant sows and boars for the va t 

tions which are sometimes necessary on such farms. 



Fig. 34.-\Varmth for the Newlv bor-v. 

I’art of farrowing pen fenced ofl, showing young pigs 
radiant heat raj-s. 

be liardly necessarj’ to add that the crate must be thorough y 
ts-ashed out and disinfected after use. nllow 

Many people dislike the farrowing crate, and prefer 
the sows to farrow down in huts within compounds, or 
Scandinavian t>*pc of breeding house, where the farrowing 
run down one side of the building, and arc separated 
rearing pens by a wide feeding passage. Tlie rearing ‘ . ^ 

a small opening in the outer wall through which the litt e p 
can run into a tiny earth-floor j-ard. These jurds arc fittc 
glass roofs which can be raised on a hinge for the 
cleaning out, and placing creep feeds in position, t 
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buildings are costly and are not to be recommended. They 
are built with the intention of keeping little pigs indoors from 
birth to fattening in a cold climate and are usually quite useful 
sources of ansemia and scour, as one would expect under such 
hot-house conditions. 

Farrowing rails are usually fitted to the pens, and if space 
permits one side of the pen can be railed off about 2 h feet from 
the side. One half of the railed-off portion can house the creep 
feed later on, and the other half can hold straw into which the 
young pigs will burrow in due course for warmth and comfort. 
Another useful method is to provide artificial heat in the form 



Fic. 35. — Fr,Nci:D-oir Poution or Farkowing Pun, with Straw to 
PROVIDE Warmth tor You.vc Pigs, instead or using Electric Heat. 
A CRnvas strip banging (tom bottom rail wouUl be an improvement. 


of an electric or mild heat bulb behind the railed-off portion of 
the pen. The rails slioiild be sufficiently strong to prevent the 
sow breaking them down, and the bottom rail should be 
about 9 inches from the floor, so as to allow tlic piglets to run 
underneath. It has been found from e.xpcricnce that young 
pigs when tlicy have suckled migrate automatically to tlie 
warmest comer of the pen, and there huddle together getting 
their quota of sleep which is so cs««2ntial for healthy growth. 
TIic provision of some artificial heat for them to lie under also 
ensures that they arc not ^vandcring about the sow’s feet and 
arc in no danger of l>cing trampled or laid uj>on. The provision 
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adherent to the endometrium, so that the passage of the foetus 
through the uterine horn is not impeded. Parr)^ suggests that 
the shedding of the placental membranes is helped by the loosen- 
ing of the chorionic attachment ouing to the partial collapse 
of the anchoring villi when the capillar}'' blood pressure within 
them is reduced with the cutting of the umbilical cord. The 
feetuses are not necessarily bom in the same order of their 
position in the uterine horn during pregnancy, nor are they 
born in the order of their location in the left or right horn of 
the uterus. 

In the case of breech presentations, the passing of a dead 
fcctus, or an evil-smelling brownish discharge from the vulva, 
and the passing of portions of putrid membranes, the act of 
farrowing may be completely suspended. In such cases the 
surgeon who has rather small hands may find it an advantage. 
The sow should be handled gently and the clean hand and 
arm covered with some antiseptic grease gently inserted into 
the vagina. It may be possible for a small person to insert 
the hand right down into the uterus and assist in the delivery 
of the foetus. Owing to tlic size and structure of tlic porcine 
uterus it may prove impossible to turn a brcecli presentation 
into a normal one, and the foetus should be carefully removed 
brcecli first in such cases. Tlic uterus is comparatively tliin 
in sows, and any attempt to turn a breech case in situ may 
lead to a rupture ol the uterine wall. The injection of an 
antiseptic lubricant into the vagina may have to be resorted 
to in cases where the foetus has been dead for some time. 
Failing manipulation by hand, a veterinary' surgeon’s scrv’iccb. 
are Tequiicd. 

Follomng a difficult farrowing it may be found advisable 
to wash out the uterus and insert a pessary', whilst tonics may 
be administered to tlic sow. Where the sow passes a dead 
fcctus and there is a complete suspension of labour, a putrid 
discharge from the v.ngina often containing [Kirtions of dried-up 
and putrid membrane, it may be impossible to rc.icli the 
remaining little pigs either by hand or forceps, csi>ccially if 
the sow is on the big side UTth a very pendulous abdomen. 
In such a case pituitary injections arc of little value. All 
the little pigs may’ be dead, the utcnis quite dry in«i(le, or 
there may be a twi-«t in the utcnis it<>elf. In .sucli a case 
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Cxsarean section may have to ny VetSnary' 

question arises at this stage, as it to have the 

operations, and it may be advisable for the oiimer 
animal slaughtered in an endeavour ‘^y as the 

for food, rather than to nsh an operation. „ain. 

oivner is hardly likely to risk sending the sow for serv g 
The operation is done on the right flank. jniection 

In the case of a retained placenta. ® ^yP° This 

of pituitrin will often effect expulsion of the membranes^ 
can be assisted by laxative feeding, exercise, and if poss 
manual removal hy the veterinary surgeon. ^ 

The little pigs should be carefuUy examined for y 
formations, and that the number bom is wthm 
of the sow's rearing capacity— *.c. H the number 
greater than the number of teats the mother has, 
be weU to transfer the extra pigs to another sow ^ho 
have fewer pigs than teats. A receptacle to hold ' 
provided with rubber teats, known as an artinci 
may have to be provided in some cases. Warm cm 
diluted with equal parts of boiled water, and to w 
sugar has been added, together \rith a few eggs, may , |g_ 
instead of the mother's milk, where the latter is no 
A sow is said to give from 7 to 14 pints of milk daily, 
position of which is as follows’ 


Per Cent 

Water . . . . . • 82-37 Albumin 

Solids 16 73 Sugar 

Fat ^ 44 I Salts 


Per Cent. 

, 609 
, . 4’0-l 

i-o6 


The fat content may vary from 4 to 7 per cent. fhpv 

If it is required to rear little pigs in complete isolation, . 
can be placed in bins covered with cellophane. Each 
should be attached to a forced ventilation system, and the 00 
troughs filled from the outside, through rubber tubes. 

A false floor of \nre mesh makes cleaning out the bins during 
the animals’ stay unnecessary'. 

Overlaying by the Sow. — The sow may be a clumsy mother, 
and should be got rid of if this is suspected. In the case o 
a gilt farrowing for the first time, overlaying may be due o 
inexperience, and she should be given another chance. An 
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old SOW may become clumsy owing to defective vision, hearing, 
or sense of smell. A large unwieldy-sized sow is more likely 
to overlay the young pigs than is a well-formed, medium-sized 
animal. Long straw, tree twigs and shrubs may entangle the 
young pig after birth, usually by the navel cord, and they are 
thus unable to escape when the mother lies down. The pen 
or hut should be provided with a farrowing rail, preferably one 
supported outwards from the wall, and not upwards from the 
floor, or a farrowing crate provided The rails should extend 
all round the inside of the building, whilst the floor space 
should be sufficiently large to allow the sow to lie at full length 
and still have a passage left all round her. 

A better method of preventing overlaying and damage to 
the little pigs is to rail off one side of the pen, or even to fix a 
strong hurdle or some bars across one corner. The lower rail 
or bar should be at least about 9 inches from the ground to 
allow the piglets freedom to pass. Some dry straw bedding 
should be provided in this secluded comer, and either a plentiful 
supply of straw overhead, about 9 inches from the floor, or 
in place of a straw " roof " an electric light bulb or low wattage 
infra-red lamp may be fixed about si feet over the bed. The 
little pigs, after feeding, will naturally migrate to this warm 
corner and huddle together. They will thus obtain their full 
quota of sleep which is so essential to young animals at this 
age, and this will in turn enable their mother’s milk to be fully 
digested. Not only will the piglets themselves be healthier and 
stronger, but the barrier between them and the sow prevents 
the latter from doing any damage to the Utter. Thus the little 
pigs have free access to the mother’s side for feeding, and can 
tlien return to sleep in peace in a warm comfortable bed, safe 
from danger. Not only docs tliis system repay any small 
expense involved by providing licalthy young stock, but it 
saves that so frequent loss per litter due to pigs being overlaid 
by the sow. 

Some sows, notably those bringing up their first litter, may 
.savagely and dclibcmtcly damage the little pigs, and canni- 
balism is not unknown. Tlic sow may devour all her young, 
but it does not necessarily follow that she wiW prove to be so 
sa\*age at her second Utter, It may well be that she is suffering 
from a chronic deficiency in certmn minerals or \ntamins, and 
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particularly in calcium and magnesium. If such “ 
properly managed, and allowed access to a ^ 

of j^een food, with a chance to forage around, she n»y J 
out to be a good mother when her turn comes to p 
next Utter. 


The other causes of sows eating their young are ^ 

♦he afterbirth or a dead pig ' 


fright, failure to remove — - , ^ . ;_nrnner 

nervousness and thirst, but there is little 

nourishment during pregnancy acts as a predisposi g ^ 


whilst there may well be genuine cases 


of cannibalism due to a 


hysteria or mania resulting from ovarian disturbance. 

A sow should never be in too fat a condition ^ r 

farrowing, as she is likely to have some fatty m . 
some of her internal organs, and to find the act of a , 
difficult one. She may give a very small litter, or even 
dead piglets. If the number of pigs per litter m a her ^ 
to drop suddenly it is well to examine the condition ot 
As a general rule the rather poor-looking sow will ^^ase 
most prolific, whilst the number of pigs per litter uiU 6 
as the sows increase in fatness. The “ show’ ’* type o s 
not likely to give a big litter, and it is essential ^ _ 

pregnant animal be allowed plenty of exercise, and la 
foods cut down. This is not to suppose that a pH 

condition is suggested, but that the medium-condi lo ^ 

L good reserve of protein, \’itamin, and minera . 


generally is best for fecundity. „ 

The little pigs can easily be chilled and star\’ed, 
pigman exercises vigilance for the first few days of ''.i ’ 

Premature exposure to severe weather, and draughts in 
ventilated houses, may reduce the external temperature ® . 

little pig to such an extent as to cause death. It mus 
remembered that at the time of birth the little pig is extern > 
warm, and endeavours should be made to ensure that all i 
little ones be kept warm. Even the adult pig has no t ic ' 
hairy’ coat comparable with that of the other farm anim s. 


and the period immediately following birth is one in 


which the 


little pig is particularly likely to contract a chill The mot ler 
herself may fall a victim to exposure or to draughty and "c 
farrowing pens, huts or other buildings She may haNC 
farrowed out of doors in bad weather and have contracted an 
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infection or chiU which may send her temperature up and 
ecrease or even stop altogether her flow of milk, so that the 
ittle pigs may suffer from starvation and die unless the matter 
IS attended to. Apart from the causes mentioned, this form of 
galactia may often be traced back to the sow’s pregnancy days 
vhen she may have been kept on pasture seriously deficient 
n some vital food element. Any arrest in the mother’s milk 
hao f for the newly bom pig, and an " artificial mother ” 

Some sows are sensitive to the sharp 
tn! suckling, and may refuse to allow 

\ n pigs to suckle. The sharp teeth of the young auimals 
y e slightly pruned with a strong scissors if necessary, 
weaning, Castration and Spaying.— The little pigs mil 
quire careful watching when they are about three weeks 
tn iif^ t period when, if there have been any defects 

mill- ^ of the sow, the iron content of the mother’s 

" e ^ “ anjemia," with its attendant 

scour, ^ may appear in the litter, 
g 1 ^-ving been accustomed, by means of the creep feed, to 
supplementary food from about the age of four weeks, 
ning becomes a gradual process. The young pigs should 
mother when they are eight weeks old. 
in People advocate weaning at seven weeks, or even six, 
jljg to reduce the “maturity" period and bring 

than^'^^^ slaughter for pork or bacon a few weeks earlier 

usual. Such attempts as have been made to force the 
sho\ successful, and e.xperience has 

trouW • weeks is the safest period for weaning if 

little avoided later. The digestive system of the 

P*S cannot change to suit the convenience of the herd 
bringing the little animal on to a “ solid “ ration 
befor^"^ result in fatalities. About a fortnight 

apnr^ ."tuning the sow’s food should be changed so as to 
^s close as possible to the composition of the 
uiixcd^'^^^ ^tion when weaned. The weaners should be 
].g' t . batches and moved to fresh quarters. After being 
bedrriff 1 twenty or forty for a few weeks, they can 

SQj^ ' , . ^uto the fattening house in lots of ten. At weaning, 
whey from a non-tuberculous or pas- 
source is most useful. Compounds for the preven- 
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tion of anEemia can be injected before this stage, and one 
injection may suffice for the pig’s life. 

For the fattening pig the exercise must be cut dowTi, 
is often the custom to group the weaners together in improvis 
buildings prior to bringing them in to the main fattening pens. 
These little animals must have \\'arm, dry pens and particul^ y 
sleeping quarters, if they are to make the most use of their 
ration. Keeping pigs on straw and manure beds leads to 
infections of various kinds, and particularly to skin diseas^. 
Pigs pass many bacteria in the fieces and diseases may easily 
be communicated in this way from one lot of pigs to another. 
The s\vine erysipelas organism is often present in the bowel o 
normal healthy pigs, and the disease can be transmitted in 
that way. The ration must not be too concentrated at fire 
othei^rise the young stock will develop digestive troubles 
leading to impaction of the stomach, gut cedema, etc., so t^ 
care is required for the first few weeks in particular. The 
stock should have been wormed before passing into the final 
fattening stage, and there are various worm remedies on the 
market. The thing to note is that to kill and expel the worms 
requires the use of a drug which may kill the pig as well if the 
directions for use are not followed scrupulously. Care should 
therefore he taken to see that the correct dosage is followed. 
Treatment against the bowel worm and the lung;^vorm can now 
be combined in one dose. 

They should be weighed weekly if possible and the weights 
noted so as to check up on the gain or loss. In moving piS® 
over concrete floors care must be taken not to rush the animah. 
as this may easily cause a pig to slip, particularly with the 
hinddegs which tend to spread apart causing a rupture of part 
of the muscular insertion into the pelvic bone. Tliis is ver} 
painful to the pig, and the animal ^\iIl be unable to walk after- 
wards. It is the sort of accident that often happens to fat 
sows or sows heavy in pig. After such an accident the animal 
lies on its belly >rith the hind-legs spread out like some big 
sea-Hon. Attempts to raise the animal on to its hind-Icgs fail, 
and tlic legs \\ill be wasted and covered with bed-sores long 
before any spontaneous rccovcrj* is possible, so that slaughter 
*** tlnng to consider in such cases. 

Tlic skin of tlic pig can be kept soft and supple by occadon- 
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ally rubbing with oily dressings, most of which have a base of 
liquid paraffin, but this should not be needed in a well-kept herd. 

In moving the animals off to the abattoir, equal care needs 
to be taken in loading and unloading, and breeders should not 
encourage the use of electric goads which frighten the life out 
of the animals, and cause them to tumble do\vn the runway 
from transport motors, wth the result that the animals suffer 
damage, such as bruising and fractured bones. Quiet, patient 
handling is essential. 

Male pigs are usually castrated when they are between 
four to six weeks old, and the operation in the hands of an 
expert takes very little time provided help is available to secure 
the animals. 

The pigs may be held by the hind-legs, kept well apart, 
but not too widely, as this tends to make it difficult for the 
operator to grasp the testicle in the scrotum, the little pig’s 
head being held between the attendant’s legs. Others prefer 
that the attendant should sit, with the pig’s head held under 
the left elbow, the pig’s body over the attendant’s knees, belly 
upwards, hind-legs held apart. The site of operation can be 
disinfected by a swab soaked in antiseptic solution; tincture 
of iodine should not be used. A swab of cotton wool fixed 
to the end of a skewer and kept in a solution of antiseptic is 
very useful for this purpose. It is perhaps unnecessary to 
add that the operator’s hands and instruments should be clean, 
but as this operation is so often performed by people who arc 
not veterinary surgeons and whose knowledge of antisepsis is 
of the scantiest, cleanliness must be stressed, especially as 
these people do not have to follow their cases into the abattoir 
later on and see the results of their clumsy " pruning ” in the 
form of abscess formations at the site of the operation. 

The most valuable part of the pig’s carcase is the ham, and 
this should be remembered when performing castration. The 
operation wound should not take the form of a large gash 
across the thighs, so as to leave an ugly scar, uith possibl}* 
an abscess in the ham when the pig grows to bacon and pork 
size, nor, to ensure drainage, should it be too high up the 
scrotum. The wound should be just large enough to enable 
the operator to squeeze the testicle out gently, and the peri- 
toneal covering should be scverctl with the skin wound if 
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possible. It is for the operator himself by virtue of his ex- 
perience to judge as to how much pressure to exert upon his 
knife when making the skin incision, and so to avoid a cut 
directly into the substance of the testicle. Where such a 
deep incision is made, pressure of the operator’s fingers m 
grasping the testicle may cause testicular tissue to be dis- 
tributed all over the wound and hind-quarters of the 
little pig. 

The peritoneal covering when incised will slip back to the 
epidid5Tnis. The testicle can then be grasped, the knife 
inserted between cord and vessels, the cord severed, and the 
vessels scraped \vith gentle traction and the testicle removed. 
In certain cases of hernia it may be advisable to remove both 
testes through the one wound, and aftei^vards suture the skin 
wound, leaving a small opening for drainage. The wound 
should then be swabbed with antiseptic solution and the little 
pig released and allowed to run out at grass, provided the 
weather is suitable. 

Female pigs arc operated upon for removal of the ovaries, 
or spaying. This operation in the hands of an expert is 
as simple as that of castration. The precautions to be taken 
are similar, and the w'ound is made in the left flank, the operator 
inserting his fingers and withdrawing the ovaries, after which the 
skin W'ound is sutured. The attendant usually lays the animal 
on the ground on its right side, but the Chinese have a method 
whereby the attendant can be dispensed with, the little ^It 
being tied by the hind-legs, head downwards, to a board, whilst 
the fore-limbs are similarly secured to the other end of the 
board or post. Thus secured the pig can be operated upon quite 
easily by one man, and it is claimed for this method that the 
head-dowmwards position of the animal brings the intestines 
down and away from the o\'aries, thus facilitating their easy 
removal. 


This Gyration of spaying young gilts was once ' 
common, but is fast d3fing out, as practical experience has 
s lown It to be an entirely unnecessary operation as far as 
the animal s fattening qualities, etc., are concerned. Some 
adduced for performing this operation are 
fcwi / ^ oestrus causes a lot of trouble, goes off her 

or a ime, and thus docs not fatten up so rapidly as the 
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Spayed gilt or castrated hog. It is often stated that if a gilt 
or sow in oestrus is slaughtered during the period, the meat 
from such a carcase will not ** take the cure ” for manufacture 
into bacon, is inclined to be more watery and flabby, and a 
likely cause of “ taint *’ in the bacon. 

The writer has had some years of experience of gilts being 
slaughtered in oestrus, and has carefully investigated these 
statements about such flesh not being suitable for curing into 
bacon, etc.; the truth of the matter is that thousands of gilts 
are slaughtered annually whilst the animals are in oestrus 
and their flesh cured into bacon. As far as is known, no one 
has ever been able to tell the difference between bacon cured 
from such gilts and that cured from the flesh of normal cast- 
rated hogs or spayed gilts. There is no noticeable difference 
whatsoever in the flesh before curing, during curing, or after 
curing into bacon. 

Bacon curers who also breed pigs do not as a rule have their 
gilts spayed. Not only is the operation considered to be a waste 
of time and effort, with a possible risk of loss of life (as is the 
case after any operation), but the interference with the fatten- 
ing which oestrus is said to cause is so negligible that they 
prefer their gilts intact to the risk of having an ugly scar, 
with possibly an abscess, left in the flank. The flank produces 
some valuable cuts of bacon, and it frequently happens that 
a spaying operation may have been performed with great 
success and every aseptic precaution, yet a thin plate of bone 
tends to grow in the fat at the site of the operation. This 
bony plate may pass unnoticed until the cured side of bacon 
is in process of being sliced up in a retail shop, in an expensive 
bacon-slicing machine possibly. It is obvious, therefore, that 
bacon curers tend to look wtli disfavour upon any operation 
likely to mar in any u*ay the sides of bacon or the hams which 
they hope eventually to obtain from their pigs. 

It has been thought that this thin bone plate found some- 
times embedded in the fat of the flank at the site of the spaying 
operation wound may have come from some damage inflicted 
unwittingly by the operator to the transverse process of one 
of tlie lumbar vertebrre, or to the ilium; but whilst the bone 
is occasionally found to be attached to either the ilium or 
transverse process of one of the lumbar vertebra?, it is also 
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found entirely free of attachment to any of the skeletal bones, 

being surrounded by a complete layer of fat. 
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Chapter 4 


PIG FEEDING 

Feeding is closely linked \vith the general management 
of pigs, their care and housing; and as pigs are bred for the 
production of pork and bacon, it follows that, to obtain the 
best return for the money expended, great care must be exer- 
cised in feeding so as to produce a maximum of profit for the 
minimum of outlay. For large breeders and feeders the 
Scandinavian type of fattening house is of great help, and the 
modern demand for lean bacon and small joints has made it 
possible for the pig farmer to obtain a return for his expenditure 
hvice a year instead of only once. 

The importance of the science of nutrition is acknowledged 
nowadays, and great strides have been made in our knowledge 
of pig feeding, thanks to numerous research workers, agri- 
cultural colleges, and practical farmers. There is still much 
to be done and a good deal of ignorant prejudice to be 
overcome, and we still find many people who take up pig 
fanning with little or no knowledge of the animals they are 
handling, and who are prone to adopt any well-advertised 
" balanced ration ” for pigs, rvithout either bothering or having 
the necessary knowledge to enquire into its composition and 
suitability for the class of animals they are feeding. In such 
cases the importance of pa)dng some particular attention to 
the ration is not realized until losses in pigs due to dietetic 
errors and deficiencies compd them to regard the ration as 
something worthy of careful study. 

It is obvious that a ration must not only be properly 
balanced — i.e. that it should contain enough of its proximate 
principles, protein, carbohydrates, fats, etc. — but that they 
must also be in their proper proportion, together wth minerals 
and vitamins, to enable the pig's digestive system to assimilate 
them to the best advantage. The ration must be fed at regular 
specified intcr\*als if good results arc to be expected. 

Foods are conveniently divided into water and solids. 
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The solids consist of organic and inorganic matter^ (minerals 
or ash). The organic matter can be divided into nitrogenous 
and non-nitrogenous substances, the former as proteins an 
non-proteins, and the latter as fats and carbohj'drates. The 
carbohydrates may again be subdivided into soluble carbo- 
hydrates and crude fibre. 

In addition, we also have the " accessory food factors or 
vitamins as well as minerals. 

Water. — All foods contain some water, but roots such as 
turnips, swedes and mangolds are especially rich in water. 
Pasture grass contains a large amount of moisture, as also do 
wet brewers’ grains. Foods are sometimes classified or spoken 
of as “ succulent " foods when they contain over 70 per cent, 
of water, and foods with a low water content are called non- 
succulent.” The cereals contain on an average only about 
II per cent, of water, whilst green grass loses much of tts 
water content when dried and made into hay. Water is, 0 
course, an essential part of the animal body and is vital to 
life. 


Proteins. — ^These are the nitrogenous substances or, as 
they are sometimes called, the ” albuminoids.” There are 
really two groups: the true proteins and the non-protein 
nitrogenous substances or amides. Proteins always contain 
nitrogen, and in that they differ from the fats and carbo- 
hydrates. In addition to carbon, hydrogen and oxygen, pro- 
teins also contain sulphur and sometimes phosphorus. The 
simplest proteins are the albumens and globulins found through- 
out the animal and vegetable worlds. 

The non-protein nitrogenous substances are much less 
complc-x than true proteins, and are also present in animal 
and vegetable matter. TIic ffax-our of meat is due to meat 
extractives which arc non-protein nitrogenous substances, 
whilst ammonia salts and nitrates must also be included in 
tins group, as also arc glucosides, alkaloids, lipoids, amino- 
acids and amides. 

Some of these substances arc highly poisonous, and in the 
of pigs one might mention the glucosidc found in Java 
ix'ans. Tlicsc have been known to liavc been fed to pig* 
with dtvistfous results, as under certain conditions the gluco- 
su e IS spill up into hydrocj*anic acid, acetone and glucose. 
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Alkaloids are also in many instances poisonous substances, 
but the bulk of these non-protein nitrogenous substances are 
made up of amides and amino-acids, and these latter form 
the groundwork of protein, an amino-acid being a fatty 
acid in which an amino group replaces one or more of the 
hydrogens in the acid radicle. Proteins are assimilated by 
the animal in the form of amino-acids — i.e. the protein must 
be broken do\vn to amino-acids before it can be assimilated 
and the nitrogen passed on for the repair of broken-down body 
tissue. 

It is the protein that builds up muscle and keeps it in 
repair; it is also required for the internal secretions, and is 
absolutely necessary for the maintenance of the body. 

A deficiency of protein in a ration causes the animal 
to draw upon its supply of body protein for its normal 
functions, whilst the ration thus becomes unbalanced and the 
digestibility of the other ingredients of the food is reduced. 
An excess of protein in the ration is not only expensive in the 
long run, but also upsets the digestibility of the food, whilst 
much of the excess fed is wasted by being passed through the 
animal body uathout a proper metabolism, and leads to 
digestive derangements, kidney trouble and general unthrifti- 
ness, which may be especially marked in breeding sows. 

Carbohydrates. — The soluble carbohydrates arc all composed 
of carbon, hydrogen and oxygen, with the hydrogen and 
o.xygen present in the same proportion as in water (HoO). 
These foods arc chiefly of vegetable origin, and animal flesh 
contains very little carbohydrates. Soluble carbohydrate is 
also spoken of as *' nitrogen-free extract,” and foods possessing 
a high percentage of nitrogen-free extract are called ” carbon- 
aceous foods.” Tljc cereal foods contain from 6o to 70 per 
cent. — i.e. oats, maize, rice, etc, — whilst potatoes contain 17 
per cent, and molasses 55 per cent, of soluble carbohydrate. 
Roots such as turnips, swedes, etc., contain a hexose, grape 
sugar or dextrose. Milk sugar or lactose is present in milk, 
but tlic most important carbohydrate is starch, present in 
large amounts in cereals and leguminous seeds. 

The soluble carbohydrates arc digested and utilized by the 
animal body to stipply heat and energy, whilst any excess is 
converted and stored in the body as fat. In the pig the fat 
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is stored in two layers beneath the skin, and also in the region 
of the kidneys, and to a lesser degree in the liver and muse 
Carbohydrates are easily digested, and form the bulk of 6 
pig’s ration. 

Crude Fibre. — ^Foods containing from 15 to 20 per wn. 
of crude fibre are generally classed as coarse foods, wh s 
those containing a lesser percentage are known as concentra e 
foods, although this division according to fibre content is no 
by any means satisfactory, as certain " coarse foods have 
less than 15 per cent, of fibre. A concentrated food contains 
much nutriment, whereas a coarse food contains relative y 
little. Oats, for instance, a concentrated food, contain 10 per 
cent, of fibre, hay contains 25 per cent, and wheat straw 
41 per cent, of fibre. A root food like the swede contains only 
1 per cent, fibre, but is not a “ concentrated food." 

Some^fibre is necessary in the food of animals, except m 
the very young, as it forms the roughage which assists peri- 
staltic movements of the intestines and the stomach move 
ments, and -stimulates the secretion of the digestive glands. A 
ration consisting of no crude fibre would soon lead to trouble, 
thus fibre, although the digestible portion thereof is small and 
the energy it provides cancelled out by the energy necessary 
to its digestion, is an essential part of the diet. 

The Fats.— The term fat is used to cover certain other 
substances such as waxes, g^ms, etc., included in the crude 
fats or oils. The fats are compounds of glycerin wth fatty 
acids such as stearic acid, palmitic acid and oleic acid. 
is rich in carbon and hydrogen and relatively poor in oxygen. 
The fatty acids making up the fat have different melting 
points, and the consistence of fat depends largely upon the 
proportions of these fatty acids. Palmitic acid and stearic 
acid, which are found chiefly in animal fats and some of veg^ 
table origin, both have a high melting point, whereas oleic 
acid, which is present in such oils as linseed, rape, etc., has a 
low melting point. If, therefore, fats containing a high per- 
centage of oleic acid are fed to pigs, and fed in excess, there is a 
tendency’ for the formation of soft and oily fat in the pig’s 
carcase. 

Linseed contains about 40 per cent, fat, and cottonseed 
contains .about 23 per cent. The oil is often extracted be- 
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fore these are used for animal foods, and the “ cake ” residue 
contains about ii per cent, of fat. When cod-liver oil is added 
to the pig’s ration, care should be exercised not to use an inferior 
quality oil and not to feed in excess of requirements, as this 
produces not only a soft oily fat, but when a cheap oil is used 
and fed in excessive doses the fat in the slaughtered animal 
tends to be discoloured; a dark colour is formed, and in- 
stead of the firm white fat normally found in pigs, one gets 
a brownish tint throughout the carcase fat, which, apart from 
the soft oily nature of such fat, renders the whole carcase 
liable to seizure by the meat inspector. 

Fat when digested forms energy like the soluble carbo- 
hydrates, but its energy value is two and a half times that of 
carbohydrate food. A deficiency of fat lowers the digestibility 
of the ration, whilst an excess causes digestive troubles. Excess 
fat is stored up in the animal body, and care should be exercised 
in feeding fatty foods to an animd like the pig which is deprived 
of exercise, as this may lead to mineral deficiency owing to 
the combination of the fatty acids ^^^th the bases, and their 
excretion from the body. 

The oily foods requiring care in their use are chiefly maize 
germ meal, rice bran, fish meal of high oil content, linseed 
cake, nut cakes, and cod-liver oil. The dose of halibut-liver 
oil is so very small that it might be a good .substitute for 
cod-liver oil for pigs were its price not so high. 

Minerals. — ^Thesc constitute only about 3 per cent, of 
the whole body, but arc of great importance in feeding. The 
minerals found in the body arc calcium, sodium, potassium, 
magnesium, iron, and the non-mctallic substances, phos- 
phorus, sulphur, chlorine and iodine, together with traces of 
other minerals. These substances arc essential to the animal 
body and their absence soon leads to death, whilst their 
presence helps in the assimilation of the other constituents of 
food. An example is the pepsin in the pig’s stomach, which 
can act as a digestive juice only in the presence of hydrochloric 
acid, hence tlie necessity for providing the chlorine in the 
mineral elements. Tlie absorption of tlie food and the carr>’- 
ing of the food to the tissues by the blood depends upon the 
minerals, too, the haemoglobin of the blood being an iron 
compound. Tlic breakdown of tissue in the body must 
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be pro\’ided for, as weU as the secretion of milk m the 

Pigs are fed mainly on a ration consisting of cereals and their 
byproducts, and these generally contain a low percentage o 
calcium oxide and phosphoric acid, hence the necessity or 
adding such minerals to the ration. Pro\'ided pastums are 
properly treated udth fertilizers, lime, etc., animals obtam some 
of their minerals from this source, and fish meal or mea an 
bone meal contain a high content of lime. The reqmremen ^ 
of a fattening pig udll naturally be less than those of a bree o 
sow. Milk added to the ration and an access to some gw 
pasture-land udll often provide the necessary' mineral require- 
ments. Pigs will soon give an indication if suffering mm 
acute mineral deficiency by attempting to eat mortar, lie ' ® 

walls of the pens, eat their litter and dung, etc. 
deficiency retards groulh seriously', causes the production 0 
small litters, and leads to the farrouing of dead pigs. ^ 
Experience shows that the addition of certain 
elements and vitamins to any good ration helps in the bet e 
digestion of the food by the pigs. It must be emphasiz 
that these substances should be added merely’ as trace elemen s 
in the ration. The tendency’ is always to add too much, and 0 
add the minerals in a most unpalatable fonn. Long before 
antibiotic feeding became the fashion, mineral and \ntamm 
“ tonics ” added to the pig food in small amounts were fonn 
useful in getting pigs up to slaughter weights in record tune. 
The same applies to the feeding of such substances as dneo 
(boiled) liver in the form of small additions per pig ration. 
The lack of good results from mineral feeding is often due to 
the unpalatable form in which the mixture is fed, and to the 
excessive amounts given per animal. 

The Vitamins. — These accessory’ food factors have l^n 
found to be essential to growth, good health and breeding- 
Many of them have now been chemically’ determined. Minute 
quantities only are required by the body, and they are present 
in certain body tissues and organs as well as in some foods. 
Konnal animals fed under natural conditions obtain their 
\*itamin requirements from the wide range of foodstuffs at their 
di^po^l, but under arlifidal feeding conditions it becomes 
necessary to proxide the required \itamins in the ration. 
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Deficiency of certain vitamins in the foods retards growth and 
produces changes in the skeletal structure, resulting in a 
variety of conditions designated “ avitaminosis.” 

Vitajiivi /I, as it is called, is found in green food, cod-liver 
oil, halibut-liver oil. It is believed that this vitamin is really 
two factors — i.e. vitamins Aj and A2. Unrefined pig fat also 
contains this vitamin, whilst it is present only in very small 
amounts in certain vegetable oils. It is essential to growth, 
and its absence gives rise to stunted growth, and conditions 
such as ” osteomalacia ” and a degeneration in the cells of 
the parathyroid glands, with an increase in the acidophil cells. 

Vitamin (aneurine or thiamine) is found in some seeds, 
egg yolk, peas, lentils, wheat, rice-seed germ, some vegetables 
and fruit. Yeast is a rich source of this vitamin, and its 
absence in the food leads to “ beri-beri,” '* polyneuritis " and 
growth failure. Vitamin B2 or riboflavine is present in similar 
foods, and lack of this substance in the diet causes ” pellagra,” 
another wasting disease. Bj, B4, and B5 are growth factors, 
and Bg (adermin or pyridoxine) is the rat anti-dermatitis 
vitamin, absence of which from the ration of piglets may 
produce epileptic fits in animals fed on such a diet. Vitamin 
Bj 3 is the anti-anasmia factor which is very valuable in 
combating piglet anaimia, the so-called " bowel cedema,” 
and various other conditions in the pig where a rapid toning 
up of the system is required. 

Vitamin C (ascorbic acid) is flic anti-scurvy factor which 
is present in fruit juices and vegetables. It is present in lemon 
and orange juice, tomato juice, and raw swede juice. Its 
absence from the diet gives rise to ” scurvy ” and some 
degeneration in the parathyroid glands \rith hasmorrhagic 
patches. 

Vitamin Dn (calciferol) is found in milk, egg yolk, meat 
juice, cod-Uver and halibut-liver oil. It is concerned W’ith the 
use by the body of calcium and phosphorus, and in conjunction 
with natural sunlight it prevents rickets. A deficiency of this 
vitamin, results in some hj'pcractivUy of tlie principal cells of 
the p-irathyroids. Vitamin Dg is essential for bone development. 

E (tocopherol) is found p.’irticularly in wheat germ 
and in red meat. It is the sterility-preventing vitamin, and 
exerts an effect upon fmindity. E.\i>crimcnts carried out on 
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rats have shov-n that the absence of thh 
sterUity by inducing the death and ^^bsorption of tte em iy^^_ 
Viiamin G is found in linseed, peanuts, 
bean meal, yeast and liver. ^ and vegetables. 

Vitamin K, and if, is found in green production 

and is the anti-haemorrhagic factor essential fo P 

Vitamin P ^trin or eriodictyol) '‘'j^X°will5''of 

mth vitamin C, and it helps to prevent fragihty m th 


Other substances are mcotimc aad or frfic 

preventing factor; p-aminobenzoic acid, a c p jj 

Lid; choline; folic acid, which is concerned “ 
formation; inositol, the alopecia preventmg a birds, 

and pantothenic acid, which prevents the 

Many of these vitamins ate yielding up then se 
chemists and it is possible to purchase them in “ jjbpt- 
forms. The vitamin potency of cod-liver oil haliDU_^ 
liver oil, as well as many other vitamm ™ 

Standardized according to recognized international ^ _ 

this should always be looked for when purchasmg 
stances. As most vitamins are found in the food, it s o 
be necessary to add them artificially to the 
exceptional cases where it is necessary to make such an a 


small quantities are sufficient. . 

Antibiotics, etc. — ^The use of antibiotics and antibio ic p 
ducts is now general in pig feeding, and substances 
penicillin, chlortetracycline, aureomycin, oxytetracyc i • 
bacitradn, vitamin Bjj, and anti-th 5 Toid products have a e 
tried out as additions to pig food. Even before these s 
stances were discovered, it was well known that small addi lo 
of trace elements to a good ration would improve the p^i 
ability and digestibility of the food. The addition of 
antibiotics to the pig food enables the animal to make ^ ^ 
use of the food, to put on more weight in a slightly^ sho^ e 
period than would be the case with an " undoctored ’ ration. 
Chlortetracycline has been found to be slightly more stable t ^ an 
the other antibiotics, but animal food manufacturers are 
prodng the keeping qualities of these substances constant!)* 
The amount necessary to be mixed with a ration is ver>’ small. 
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and in the case of penicillin it can be as low as 2*5 grammes per 
ton of food, nor need it be more than 7 grammes per ton. 
Chlortetracycline wth vitamin is effective at no more than 
16 grammes per ton of food. 

The antibiotics can be added to the creep feed of little 
pigs from three weeks old, and they are particularly useful 
where unthrifty piglets are concerned. The antibiotics appear 
to destroy some harmful bacteria in the intestinal tract, and 
thus help to prevent those scours which are often a bane in 
some piggeries. The best gro\vth rates appear when the pigs 
are ten weeks old, and the beneficial effect upon gro\Ndh rate 
and food conversion continues until the animals are from 18 
to 20 weeks old. After that age there does not seem to be any 
great advantage in antibiotic feeding. 

From that age on to slaughter age, pigs fed on a good 
unsupplemented ration show just as much growth and food 
conversion rates. Unthrifty weaners, and those pigs %vith 
enteritis or scour, can be placed together in a pen and fed on an 
antibiotic supplemented ration with advantage. Hypodermic 
injection of an antibiotic intramuscularly into emaciated, under- 
weight, enteritic piglets, plus the feeding on an antibiotic 
ration, will change such animals into normal healthy pigs in 
an amazingly short time. Dysentery pigs respond to strepto- 
mycin also, but it should be given by means of a pig doser in 
some water, and not fed with the ration, otherwise the effect is 
nullified. Sulpha drugs also work wonders in the case of these 
unthrifty pigs, as many complications occur, and wiiat may 
appear a plain case of ” scour ** prove to be one of virus 
pneumonia with scour as a secondary complication. 

Anti-thyroid products have also been used to increase 
growth rate in pigs by producing a condition of hypothjToidism 
which leads to an increase in fatness at the e.vpcnsc of con- 
formation. If such substances are to be used at all it should 
be \mdcr strict veterinary supervision, and they should not be 
used as food supplements. If the good effect of antibiotic 
feeding depends even to a small extent upon the inhibition of 
certain bacteria of tlic intestinal tract, then it is fairly certain 
that in due course a bacterial resistance will be developed to 
these antibiotics and the good effect destroyed. It is useful to 
remember that mineral and vitamin trace elements used as 
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food supplements in small doses uiU also ‘“j^^lhey 

the grou-th rate due to better jjgest them 

are given in a manner which enables the pig ® is 

properly. The mineral chiefly "^on. 

added to the feed at the rate of fhis practice 

It is of interest to note that it is only mth pigs tha P 
may safely be carried out. „Mrded as the 

Rations lor Growing Pigs —Barley “ Nations The 
standard food for pigs, and is found m most pio 
late Professor Wood of equivalent 

showing the weight of a number of fee g 
for pig feeding to l lb. of barley meal. The tabl 
reproduced by kind permission of the Mmistiy. 

mere mmiufactured foods are used, separated 
a useful addition, and a 

steamed bone flour is useful if the ration is f “ W 

It is estimated that when properly looked aft" y g P S 

will use less than 3 lb. and often less than 2J « ration 

pound of gain. The nutritive ratio of the ^ommen^g 
should be about 4 to i, and this should be ^,vpieht it 

as the pigs increase in weight, until at 200 lb. live g 


-Claire meal 
-f Cocoanut cake 
J-Palra-kernel cake 
+Maize gluten feed 



Rye .. 

^Yheat . . 



-f Gram . . 

+Peas 

— Acorns, dried . . 



4Groand-nut cake, decorticated 


4-Linseed cake . , 
Fine middlings 
- 1 - Beans . . 

Coarse middlings 
4-Oats 
- Potatoes 
-^langolds 

or shar{)S , . 


- Swedes 

- Carrots 
—Separated milk 




14 or. 
i4i •> 


15 M 



}l7l “• 
19 oz. 

4 lb. 
8*10 .. 
8-10 

5 .. 
81 .. 


The si?Tj - denotes dehcienc)' in protein and ash and + denotes 
richness in protein and ash. 
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has a value of 6 or 7 to i. The ration should not be too 
laxative, and some bran can be used to ensure a certain amount 
of laxativeness if necessary, but care should be used so that 
too much indigestible fibre is not given to young pigs. The 
food may be mixed mth water, unless milk or whey is used, 
and the following amounts of water are reasonable quantities 
to add: For young pigs, 2 lb. water to i lb. food— /.e. 5 Ib. 
food to 1 gall, water. 

This proportion is gradually reduced until the finished pigs 
receive only lb. of water per pound of food. This propor- 



Fig. — Graph showing Fodder Recuirements by Pigs or 
Varying Weight. 

bon has been found to give tlic food sufficient thickness for 
practical purposes, and is not so thin as to lower the growth 
e. In hot weather the food may be made tliicker if a 
separate trough is provided for water, so as to guard against 
urst. In winter the food should be mixed with hot water. 
Jgs are frequently given far too much water, and this tlicy 
to drink before reaching the solid food at the bottom 
® t ic trough. It is possible that the superiority of diy feeding 
'cr Wet feeding is due to the fact that the wet feed is usually 
"^uch too watery. 

G 
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Another factor that can influence the 
isover-ornnder-feeding. P'S? 

.oinntes at the trough three times a 

siiould be given either just as much food as th y 

during that time, or the trough should be shut I 

minutes. Slight under-feeding is better than ,? fi„n. 

the latter interferes irith the growth rate by causing migest^^^ 

With slight under-feeding pigs are said to gro 

what is enough food on one day is ^tt e 

Young pigs up to 6o or 70 lb. live weight wifl do 

or six meals a day, each of ten mmutes duration, an 

hour intervals. ^ , . chould 

It is recommended that the food of the nursi _ 

be changed during the last fortnight before ^ers 

it shall approximate in composition to that w^c , . ^jojis 
will receive when they are fed separately. , , jgs 

of food should be gradual, and they accustom the iirt v s 
to get over the change of diet before weaning. 

I pint of skimmed milk or whey is invaluable to a yo S 
but care should be taken to ensure that the milk or nn sy 


from a non-tuberculous source. jjj 

As milk from tuberculous cows forms one of ^ucts 
sources of that disease in pigs, all milk and milk pro ^ 
should be pasteurized before feeding, other^v•ise 
danger of introducing tuberculosis into a clean herd. ' 
on the assumption that the milk is not from tubercle-free co 
WTien fed to pigs about 3J lb. of milk are said to equal i • 
mixed cereal meal. To make up 1 lb. of cereal meal equiN 
requires 6 lb. of separated milk or iz lb. of whey. One 
of dried \\hey is equal to a gallon of separated milk, ° ^ 
gallons of liquid whey. For very young pigs whey shoul 
diluted, but it is an easily digestible food for all pigs- 

If the baby piglets have to be removed from their mo ic 
soonaftcrbirlh.thcyshould be placed inwannsurroundings,"i * 
a. temperature of from 80“ F. to 75® F., being gradually decrcaw 
to room temperature when the pigs are about se%'cn weeks o < • 
TIic food pro\ided should be in liquid form, and as near a 
]>ossjhlc to that of the sow's milk, l>oth in composition an( 
temperature. A diet of 93 5 per cent, dried skimmctl milk anil 
6 5 |>rr cent lard together with the needful vitamin and mincra 
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supplements has been fed, with the introduction of dry food 
after the first seven days. During the first week the little pigs 
should be fed at least six times daily, and the number of feeds 
should be gradually reduced to weaning age, when three times 
daily will be sufficient. The gradual introduction of drj' food 
means that the liquid diet can be eventually replaced entirely 
{e.g. 30 per cent, dried skimmed milk, 26 per cent, dried grass 
meal, 20 per cent, fishmeal, 16 per cent, molasses, 6-4 per cent, 
bone meal, i*6 per cent, salt \vith vitamin and mineral supple- 
ment containing antibiotics). The injection of iron and Bjj 
during the first week should help the pigs. The following diet 
has also been used: sucrose 40 per cent., maize starch 25 per 
cent., casein 15 per cent., whole-milk powder 10 per cent, 
dried yeast powder 5 per cent., with the usual mineral, vitamin 
and antibiotic additions. As has been pointed out earlier in 
this book, a run on good luscious pasture once daily, if only for 
an hour or so, ensures healthy growth. 

Another ration used is made up of sucrose 40 per cent., 
maize starch 20 per cent., dried yeast powder 3 per cent., 
dried wholemilk powder 10 per cent., casein 22 per cent., 
minerals 5 per cent, (ferrous chloride 6-4 per cent., sodium 
chloride 4*5 per cent,, magnesium sulphate 11 per cent., sodium 
dihydrogen phosphate 24*7 per cent., calcium phosphate 14 
per cent., cadcium lactate 30-4 per cent; all with an addition 
of a mixture of vitamin A 1600 international units per 100 
grammes of diet, and vitamin D 400 I.U. per 100 g., vitamin 
B,3 and some antibiotic). A trace of zinc carbonate in the 
feed helps to prevent certain skin rashes and some unthrifti- 
ncss. Some “trace elements’* arc most useful, particularly 
where unnatural methods of rearing are being adopted. 

Where possible it is useful to keep weaned pigs in batches 
of twenty, thirty or forty for a week or two, later drafting 
them out in lots of ten for fattening, all mi.King of pigs from 
various litters being done soon after weaning, and the pigs 
moved to fresh quarters at the same time. 

Soft, oily fat has been mentioned, and this condition 
must be avoided. Experience indicates that the proportion 
of oil in the ration of feeding pigs should never c-xcced 3 per 
cent., and it is better to keep the amount below this figure. 

There arc certain foods which people who arc breeders. 
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feeders, and large-scale curers of pigs do ^ meal, 

pigs. These are: rice meal, fish ^ J when rich 

hominy chop, meat meal or meat and b maize or 

in fat, brewers’ g:rains, linseed cake mea , {pods 

gram, palm-kemel cake, swill and wheat, 

which are considered safe to use are: j up to 

rye, whey, potatoes, tapioca, and maize or na as 
15 per cent, of the ration only, albummous milk, 

sharps {up to 40 per cent, of the ration), bran, gj^geeding 

dried blood, dried yeast, peas, beans, whale mea fn ^^^gg^ng 
3 percent, fat), meat meal or meat and bone lineals, dried 

3 per cent, fat), extracted soya-bean or ground-nu 


skim milk, whey paste, etc. Tinited States 

A committee studying animal nutrition m the directly 
of America point out in their report that animab, 

and specifi<^ly related to reproduction in fa 
Ample energy is necessary for normal breeding* ® or 
require supplementary protein. Protein of fed in 

from good-quality green legume hays, such as al 
liberal amounts, will adequately fortify the s\vine ra 1 • 
committee point out that dietary phosphorus, calciu • ^ 

iodine and manganese are all essential for ^ —meral 

duction of farm animals. Vitamin A in more g^me 

amounts is also an indispensable dietary factor for e 
function. Vitamin C or ascorbic acid has been showTi ^ 
a direct stimulating effect upon sterile males an 
breeding ” females. This accessory food factor is also a 
dispensable factor for reproduction, but, unlike vitaiu 
farm animals synthesize their o%\ti ascorbic acid, and req 
the added vitamin only when their own synthetic po\'crs 
to provide ample amounts. The committee were not c ^ 
vinced that the addition of c.\tra vitamin E to a normal ra 
had any specific effect upon reproduction in practical 
and flock management. Tfiey point out that some . 
unidentified dietarj’ factors arc required for successful par a 
tion and suckling of young pigs by sows fed certain practi<3 
rations. Alhalfa hay, tankage or fish meal were found to 
effective supplements to such rations. , 

Tlic pigs should be earmarked and weighed regularly, an< 
It the pigs do not come up to standard wviglits the matter 
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should be looked into. The following table shows the standard 
growth rate for pigs (East Anglian pig recording scheme) : 


Age ill 

Live Weight on 

Cold D 

Days. 

Farm [Lb.). 

Weight 1 

63 

33 

— 

70 

39 

— 

77 

45 

— 

84 

52 

— 


59 

— 

98 

66 

— 

>05 

74 

— 

112 

82 

50 

II9 

90 

57 

126 

99 

64 

>33 

108 

7 * 

1 40 

117 

78 

M 7 

127 

85 

>54 

*37 

93 

161 

*47 

ZOI 

1C8 

*57 

109 

>75 

i 63 

117 

182 

*79 

1Z6 

189 

190 

*35 

196 

202 

144 

203 

214 

*53 

2 tO 

227 

*63 

217 

240 

*73 

224 

252 

183 

231 

264 

*93 

238 

275 

Z04 

245 

286 

215 


I'eeding-siitjfs vtay he grouped as folhivs: 

A^o, I. The Protein Rich Foods . — White fish meal, meat 
meal, wholemeat meal, blood meal, c.xtracted earth-nut 
(ground-nut) meal, extracted soya-bean meal, linseed cake 
and meal, beans, peas, maize gluten feed. 

Ko. 2. The lutermediaUGroup . — Cocoanut cake, malt culms, 
palm-nut kernel, cake and meal, dried brewers’ grains, weatings, 
middlings or sharps, bran. 

iVo. 3. Tow Proleift Group. — ^Wheat, maize, barley, oats, rye, 
dari, rice meal, locust-bean meal, maize-germ meal, tapioca 
flour, dried sugar-beet pulp. 

Tlien there are the supplcmentaiy foods as follows, with 
weights roughly cquiv'alcnt to i lb. of barley meal: 
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t lb. 


Potatoes, Sugar beet . • • • . . 5 

Artichokes • • • * " ’ ' _ _ 5 

Lucerne, Grass . • • • * * * ' _ y 

Kale, Vetches 
Mangolds, Swedes 
Turnips 
Separated milk 
Whey 

Finely crushed oats, in '^^25^0 fte 

self-supporting, can be used to replace barley 
extent of one-third of the total meal ration. replaced 

The barley meal used in ordinary rations m y b .eatings 
by selections from the low protein group (No. SM ^ 

by some of the intermediate group ^ ^ 

concentrate by some from No. I. f_rotein, li 

vegetable concentrate is used as » jf added 

lb. of chalk or ground limestone and i lb. sait shou e 
to each hundredweight of mixed meal. In ‘be fina 
fattening, the ration may consist almost ^ j al 

meals and milling offals. The approximate quantities 
required are: 


Live Weight of 
Pig {Lb.). 
6o 


Per Head per 
Day (Lb.). 


Green food should be led also. It has been 
is unprofitable to exceed a meal allo^^’ance of 6 . ^ 

Store pigs can be allowed out of doors to pick up par o 
keep from pasture and stubble, being brought indoors ®.5 
final fattening period of four to six weeks, whilst ca 
rape, kale, roots and surplus market-garden stuff are 
suitable foods. . •- 

Tlic Ministry of Agriculture’s suggested ration for m P 
and nursing sows is : 


Ccrtal mtals 
WcatinRs 

Protein concentrate 


55 per cent. (Group No. 3 ). 

No. li- 


lt is suggested that the protein concentrate may conust 
of 5 per cent, white fish meal and the balance of any ot le 
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ingredients of Group No. i. In-pig sows should get 2 to 3 lb. 
per head per day with green food ad lib. out of doors if possible. 
When vegetation is scarce, potatoes, mangolds and other roots 
may be scattered on the ground. Nursing sows should receive 
I lb. per piglet per day, ivith plenty of green food. Piglets 
should be encouraged to eat as early as possible, and given all 
they will clear up twice a day, with green food. At first they 
may have equal parts of barley meal and weatings, or weatings 
and another cereal, with the chalk and salt mixture. At five 
or six weeks old a 10 per cent, protein concentrate should be 
added. 

Experiments have shown that it is possible to feed pigs 
from 50 lb. live weight on 2i lb. per head per day basal 
ration of : 

Weatings 35 parts. 

Barley meal 30 „ 

White fish meal . . . . . . . . 20 „ 

Extracted soya-bean meal . . . . 10 „ 

Lucerne 5 .. 

Supplemental bulky food can be fed according to appetite, 
and although the time taken to reach a live weight of 200 Ib. 
may be increased by four to six weeks, the carcase quality is 
not appreciably lowered. 

Full use should be made of outdoor feeding, and it is 
recommended to ring pigs before turning out to pasture, 
whilst shelters should bo provided against the cold and wet. 

Less satisfactorj' foods which have been used for pigs in- 
clude hotel and house refuse, which must be used only after 
boiling (Foot and Mouth Regulations), and this food is alu'ay.s 
best used fresh. The feeding of uncooked potatoes is not re- 
commended, although pregnant so\%'s in tlie early stage.s and 
well-gro\\Ti gilts on range arc said to have been given as much 
as 16 lb. per head per day without detriment. 

Potatoes should be thoroughly washed, and steamed or 
boiled for about fortj'-five minutes. All sprouts sliould be 
removed, and the water in whicli they were boiled must not 
be used for animal food. For replacing part of the carbo- 
hydrate food 4 lb. of potatoes are cquiNulent to l lb. of meal. 

Swill does not form in itself a balanced ration, as it contains 
too mtich fat. Harmful substances suc!» as so.ip and sod.a 
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may also be found in sxvill {see chapter Pf 

shodd be collected daily, rated Mouth 

substances should be remove^ Un 

Disease (Boiling of Animal Foodstuffs) > 

must be carried out for at least one hour. The ex 

then be skimmed off. BoUing 

as the srvill forms a uniform pnlp that /^ed harmful 

and does not tend to cause digestive troubles,!) « 

matter has been first rated off. SmtII shoidd ^ 
otheni-ise putrefaction may occur and ®/g p,. live 

SmaU quantities only should he fed to a pig beloii 

weight and to nursing sows. moisture, is 

Raw swill, which consists of a^out three parts ^ „ 

boiled or steamed under pressure and fed as a stiS P a 

About 2| lb. of this sivill is said to '«P'a« j" , gmduaUy 
young pigs swill is fed in small quantit , -rtuphaee as 
increased with middUngs to provide vitamms and ro g g 
swill alone is liable to cause constipation. 

A ration for use \vith s\nU is: 


Weatings . . 
Flaked maize 
Barley meal 
Fish meal . . 
Soya-bean meal 


6o parts. 
15 n 
15 

5 •> 

5 •> 


At 8o lb. live weight some 3 to 4 lb. of this meal 
given, the amount being gradually reduced to 2 1 • 
wdth swtU added to appetite. At 100 lb. live ^^elg 
basic ration should be a mixture containing weatings .jj 
barley meal in equal parts, 2 lb. per head, plus as 
as the pigs can eat. This is continued to bacon 
varied slightly each day according to the swUl ayaila e, 
if the pigs are loose the barley meal is then increase . 
constipated, the weatings should be raised in proportion. 

Pregnant and nursing sows can be housed in wooden 
and fed out on clover leys throughout the year with swi ^ 
occasional raw potatoes. ^ 

Properly handled, swill can be used successfully if the p 

cautions already mentioned are strictly carried out. 

Interesting experiments have also been made in fee b 
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sugar-beet tops, waste cabbage, kale and similar crops, \vith 
a limited meal supply. 

Sugar-beet tops must be free from grit, dean, and should 
be introduced very gradually into the ration in the form of one 
or two tops per pig daily after the pigs have reached at least 
80 lb. live weight. 

Marrow-stem kale has been fed up to 20 lb., but it is 
advisable not to exceed 10 to 15 lb. daily for pigs of about 
7 score weight. Again it must be gradually introduced into 
the feed, and it should be wilted for twenty-four hours before 
feeding, and chopped up or pulped. It should never be fed 
frozen. If excessive quantities are fed it causes acute indiges- 
tion and scour. 

Gunning describes how he used a surplus of apples for pig 
feeding. Pregnant gilts were fed gradually at first, increasing 
to about 20 lb. a day with i lb. of meal fed twee daily in the 
dry state, and gradually building it up as the pregnancy 
proceeded. The gilts were kept at grass on a pasture that was 
worn out. Pigs running in an orchard where apples were 
plentiful selected only the best. Even the little piglets will 
nibble apples. Most fruits can be fed to pigs provided one 
starts with a small quantity, gradually building up to a moder- 
ate amount. Bringing pigs suddenly on to any fruit in the 
feed, or even a complete change of the protein in the ration bj^ 
substituting foods like fish meal for ground-nut meal, wll 
cause diarrhoea in young animals. Pigs under eighteen weeks 
old are particularly susceptible to sudden changes in the food, 
and deaths have been caused by frosted fruit feeding, frosted 
cabbage, turnips, or the feeding of indigestible material. 

Pulped swedes, chopped mangolds, etc., can also be used 
to supplement a low meal ration, and again care slioiild be 
taken to avoid feeding frozen roots, which arc apt to cause an 
acute enteritis, followed by the death of the animal. 

Mangolds are high in nitrates which may be converted to 
nitrites by the cooking process or by bacterial action in the 
animal body. As there is a rapid fall in the nitrate content 
during storage, mangolds should have been pitted for at least 
si.\ weeks before feeding to swine. 

Peanuts, if fed without a supplement of calcium carbonate 
and cod-liver oil, result in poor growth, inappctcncc and un- 
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thnftiness, whilst “ (See^CoUon” 

which can be rendered harmless by heating. ( 

''"isrs be fed to fattening pigs ” 

of the ration of meal. T>»= The 

until the shells can easily be parted f™’", ji^istry 
substitution should be gradual, and r fatten- 

of Agriculture it is safe to give up to l lb. per day for a 

grass cuttings have been used to a 
replace some of the meal in pig feeding. 
clLi that they can use as much as l5 lb of young le^y^_ 

cuttings to replace I lb. of meal for weaMd pigs^ 

ity and rapid fattening qualities of P ® neriments 

giass-plus-meal variety is known, and , P ^ [east 

Sarried out by Woodman and Evans showed that ^ le^^ 

7 to 8 lb. of fresh grass were really required to replaM 
of meal, and in certain periods well over 20 lb. ^ 

fed for every i lb. 0! meal saved. Whilst cu g 
be utilized by young pigs for growth and fattening, 
does not suggest any very great saving in me^. . ^se 

Dried grass, which has now come into fairly exte 
as a supplement to the diet of animals, may be use u y 
eluded in pig food, up to about 3 per cent, of the ration. 

The Lehmann Feeding S^em. — Under this system p 
have been fed on a basic ration consisting of some hig -qi^ 
foods which are sufficient to provide the pig wth all * ® ^ 
for the proper maintenance of the body in good hem , 3 ^^ 
this basic ration is supplemented wth some bulky foo s 
fattening purposes. The bulky foods have a lower ener^ 
value, and may consist of potatoes, pulped mangolds, swe -» 
cabbages and kale, sugar-beet pulp, sugar-beet tops, s ag » 
green lucerne, broccoli, green-pea haulms, etc. The 
consists in feeding i kilo or about lb. of the basic ra lOH* 
and supplementing with the bulky foods. The basic ration 
should consist of about 70 per cent, cereals and 30 
protein substances. The pigs are placed on this system 
they weigh about 50 lb. (live weight), and it is claimed tha 
the amount of meal used to produce a bacon pig may 
reduced by as much as 50 per cent, under this method o 
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feeding. A basic ration may consist of weatings, barley meal 
and maize meal, or fish or soya-bean meal. Potatoes boiled 
and fed as a supplement appear to give better results than 
green food, and whilst the time taken to feed to bacon weight 
may be prolonged somewhat, and the finished pig may have 
a bigger frame, the quality of the meat is not altered. 

Many interesting investigations into the whole vast problem 
of pig feeding have been and are continually being carried out. 
In BritainDr. Braude and his fellow workers at Reading Univer- 
sity, and Lucas at the Rowett Research Institute, in Scotland, 
are particularly noted for this work, and numerous valuable 
publications on pig feeding are available from those sources. 
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Chapter 5 


dentition, health and restraint 

The Skeleton— The wrieiml column or L^ad 

consists of five anatomical groups of bones extending 

to tail. The neck hones or cervrf '’"‘*™ fthe lumbar 
number, the thoracic or dorsal vertebra number ^ 

or loin group are six. Next follow the five 
fused to form one " sacrum.” The tail or coccyg 
number from i8 to 20. There are usually 14 pairs ° 

15 pairs are often found in some ^bs are said 

cases 16 and even 17 pairs are encountered. I he nos a 
to be true and false. There are usually seven J 

to the sternum or breast-bone below, bymeansof ap ® 

of cartilage. The false ribs do not join directly *° *''® 7 c 
but each cartilaginous prolongation is joined to tha -Ly-x 
in front. The sternxtm consists of six pieces of bone (stern 
separated from each other by cartilage or gristle J 
animal. As the animal ages the cartilages tend to 
bone, and this ossification of cartilage in the animal s ' ^ 

assists the surgeon at post-mortem examination in enab ng 
to estimate the age of the subject The sternum, n s 
backbone then form the ” barrel ” to protect the \’ita oi^ 


in the chest cavity. 

The skull is made up of the facial and cranial bones. 
facial part is rather long in some breeds, and short m s 
breeds as the iliddle WTiite and Berkshires. The snout as^^ 
small bone to strengthen it for use when rooting. Air sm 
exist to lighten the skull and aid in strengthening the " o 
structure. The cranial cavity houses the brain, . , 

which on a small stalk is the important pituitary body 
concerned with groxx'th and various body functions. From 
brain the spinal cord runs down the backbone, well protec e 
in the spinal canal of the vertebral column. Various importan 
nerx'cs arc given ofi from the base of the brain and from t e 
spinal cord. The lower jaw or mandible is strong and poweriu 
in the pig. 
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Teeth. — ^The adult pig has forty-four teeth, whilst the 
temporary teeth total thirty-two. The dental formulas may be 
expressed as follows: 

Adult pig; Inc. ^ Cn. ~ Pm. — Mir. — i =44 

\ 3 I 4 3j 

Temporary teeth; 2^ Inc. ^ Cn. ~ Pm, =32 
Inc. =incisors ; Cn. =canines or tusks ; Pm. =premolars ; Mir. =niolars. 

The upper incisors are small, and are separated from the 
canines or tusks by a good space. The lower incisors are 
almost horizontal, convergent, and are closer together than 
the uppers. Oi the upper incisors the central is the largest, 
the lateral central being shorter, and the lateral still shorter. 
The central lower incisor together wth the lateral central are 
about the same size, whilst the lateral is shorter and somewhat 
flattened, with a short narrow cro^vn and a distinct neck. 

The canines or tusks are greatly developed in the male, 
but smaller in the female. In the male they project outside 
the moutli and may be from 3 to 4 inches long, curved, and 
the lower often has a sharp edge due to friction between the 
two tusks. They are often cut short in the boar to prevent 
injury to other animals. The tusks are permanent pulp 
teeth in pigs, and thus capable of continued growth. 

The cheek teeth are seven in number on either side of the 
upper and lower jaws. The first four are known as the pre- 
molars, and the last three as molars. They are bunodont 
teeth with short crowns, distinct necks and pointed roots, and 
they increase in size from the anterior to the posterior of the 
jaw. The first premolar is a small tootli, and in the lower 
jaw there is a distinct space between it and the other pre- 
molars. It is sometimes absent in the lower jaw, whilst it 
occupies a position close to the other prcmolars in the upper 
jaw. It has two roots, the other prcmolars having three or 
four roots each, whilst the molars have four roots, the anterior 
pair often being fused. 

When the pig is two years old the central and lateral central 
incisors arc level and show signs of wear, as do the molars. 
The tliird molar is free from contact with the angle of the jaw. 
The molars show considerable signs of wear as tlic anim.al 
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ages, but it is impossible to teU the age ^ teeth 

after about two years. The general appearanc 


Table or Tooth Eroptios is Pios 



and of the animal must be taken into account, but as a ru 
one can merely class the animal as aged. . . 

The Limbs.— The bones of the fore hint * ,(, 

scapula or shoulder-blade which articulates mth the humero 
form the shoulder joint. The elbow joint is ^ ^ radius 

distal end oi the humenis and the proximal end ol 
wth the accompany-ing ulna, the olecranon process o 
latter bone forming the point of the elbow. In the . 
ulna is well developed and extends the full length of the 
There are eight carpal or knee bones, and below the . 

arc four metacarpal bones, each carr^ung a digit, gi^’ing 
(our toes, corresponding with the second to the fifth fingc 
the human hand. 

In the hind limb the pelvic bone articulates with the sac • 
AT. r .. .K 4.,Kar.i;i-ra in wKich are found 


TIk* i)el\is forms a short tube-like ca\ity in which are 


the rectum, bladder, and part of the sex organs. Tl»e pch^c 


lie sc.-s. * 

bones are six in number (three on either side), fus^ tog^ 
m the adult to form one massu-e structure. The ilium is 
Iwne joinctl to the sacrum, and its tuberosity can be felt in t e 
living animal forming what is commonly called the “ hip bone. 
Tlie i'chium forms the rear portion of the pelvis, and is knowm 
to butchers as the haunch bone. Tlie anterior part of 
jxivic floor IS formed by the os pubis (the pelvic knob). 
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hip joint is made up of the pelvis and the femur or thigh bone, 
with the usual ligaments, capsules and synovial fluid foimd in 
all true joints. The distal end of the femur carries the patella 
or knee-cap. The next long bone is the tibia, and the stifle 
joint is made up of the distal end of the femur, the patella and 
the tibia. The fibula is a thin bone which extends the full 
length of the tibia in the pig. At the distal end of the tibia 
and fibula is the hock joint, with the seven hock or tarsal bones. 
As in the fore limb, there are four toes. 

The Organs. — The heart and lungs are the two chief organs 
found in the thoracic cavity or chest. The pig’s heart is not 



Fig, 37. — ^Tm: Pic. (Male — Right Side.) 

I. I-ung; 2. Liver; 3. Stomach; 4. Right kidney; 5. Small intestine; 
6. Colon; 7. Rectum; 8. Urethra.; 9. Testicle. 


very’ big compared to the size of the animal. It has the usual 
pericardial covering, and the membrane is in contact with the 
sternum or floor of the chest from about the second intercostal 
space to tlic fifth rib. Tlic aorta is curt'cd and there is no 
common brachiocephalic trunk. Tlie brachiocephalic artery’ 
arises from the aortic arch. The left lung has three lobes and 
the right lung four. Part of the thymus gland from the throat 
lies near the base of the heart, whilst the cesophagus or gullet 
passes through the thorax to penetrate the diaphragm and 
enter the stomach, the diaphragm being a strong muscular 
and tendinous curtain dividing the chest cavity from the 
abdominal cavity. It plays an im|x>rtant part in respiration. 
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particularly when the abdominal muscles are used in respna 

or ^let m the pig «tet— 
and it passes through the diaphra^ about three or 

obliquely in the median plane of the body 
four Inches below the twelfth dorsal and 

pig the slomach has a capacity of about li to g ^ , 

wLn it is full the greater curvature ™ ‘''““t ornum 
floor, transversely between the xiphoid cartilage h 
and the umbilicus. The large rounded portion of t t 
\vith its blind pouch or diverticulum, is towards th 



Fjg. 38.— Tjic Pio. (Female— Left Smr.) c leen; 

I. Trachea: 2. Oisopljagus, 3. Lung. 4. Liver; 5. stomach. 

7. Kidney, 8. 1 -arge intc^vtinc, g. Orcum, lo- 
ii.niaddcr, u Uterus 


median plane. The right or pyloric part is smaller 
l>cnt upwards to join the duodenum or first portion of w ■ 
intestine. . . {j, 

The smfll/ \'arics from about 50 to 65 feet in e _ 

in the adult pig, and is held in the folds of the mc«cntcr> '' 
its fat, blooil vessels and lymph nodes. The first few 
so of the small intestine are known as the duodenum, the mu 
^mt is the jejunum and the last part the ilium. ^1“''^° ‘ 
the large tnteslitte at the ilioeaxal valve in the cacum. 
is no apjK-ndi.v to the pig's caxuni, which forms a pouch* > 
structure an<l leads into the colon. This is coiled aroum o 
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itself and occupies most of the abdominal floor in the living 
animal. The ciecmn is found towards the upper part of the 
left flank in the live animal, and it runs downwards towards 
the medial plane. The large intestine is about 12 feet long 
and is much wider than the small intestine. It terminates in 
the rectum, which leads to the anus. 

Other important organs found in the abdominal cavity 
me ude the liver, lying between the diaphragm and the 
stomach; the spleen, which is a long strap-like organ attached 
0 a lace-like curtain of fat — the omentum; the omentum is 
also attached to the curvature of the stomach, and the spleen 
^ found on the left side of the abdominal cavity; the 
pancreas lies between the stomach, the duodenum and the 
hver. 


The urinary bladder is found just in front of the rim of the 
pelvis when full. In younger pigs it is usually just within the 
pelvis. The two bean-shaped kidneys are beneath the trans- 
verse processes of the lumbar vertebrae, one on either side of 
e spine and the great blood vessels of the body. The tube 
eading from the kidney to the bladder is the ureter, which 
en ers the bladder near the neck of that organ. The urine 
eaves the bladder through the urethra to the vulva in the 
emale, and via the penis in the male animal. Alongside the 
'* are the important adrenal glands. 

pGx Organs. — In the female the situation of the ov'aries 
vwies somewhat between the walls of the pelvis and the 
■1 neys. The uterus of the sow has a short body but relatively 
ong convoluted horns which look like a portion of small 
n estine in the young gilt. The vagina is about 6 inches long, 
^rminating in the vulva, which has a thickened ventral com- 
botl^^Vi^ a pointed projection. In the pregnant uterus 

^ horns contain embryos, cmbryotic membranes and fluid, 
ah t fhree weeks or so after conception the cmbrj’os arc 
^^out 10 mm. or half an inch long. At 50 days they are about 
mm. long (3 inches), and at birth about 9 inches from head 
‘0 mot of tail. 

CO becomes important in determining if tlie animal 

^ ^^^gin gilt, or a sow, as the meat market price 
bn 1^^^ ^mases varies considerably. In the gilt, the main 
‘ nches of the middle uterine artcrj’ run a straight course 
n 
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within the hroad ligament. These branch^ are 
near the nterine waU by anastomosing ,vaU. 

small, straight-conrsed vessels penetrate th 
In the post-grar-id utems of a sow the middle u ^ 

of much greater diameter, and its branches run 
luted course, as one would expect in an branches 

very' much enlarged, and has again shrunk. The short 
are also coiled, as are those in the utenne waU. , rteen. 
The mammary glands vary in number from ten t 
and each teat has two tiny ducts. In selecting ® T 
for breeding it is important to notice the number ^ ^ 

whether they are all in order. Occasionally one or "O 



I'lG. 39 . — ^The Brajn of the Pio, showi.so the Position of ti 

PiToiTARV Body. ^ 

I. Olfactory- bulb (smell). 2 . Optic ncr%e (sight), 3. Medulla, 4 - 
cord. 5 Cerebellum. 6 Cerebrum. 

involuted and useless. Breeding from gilts with 
teats usually means developing a long-sided animal capab e 
providing nourishment lor 14 piglets, and the constant brcct mp 
of such animals will help to develop many commercial pom 
in the hreetl. 

In the male pig or boar the scrotum is not so pendulous 
tlic bull and other male animals. In adult boars the scro a 
skm l>ccomes very tough with age. Tlic tesUcUs arc 
ihcir axis l>cing dircctctl upwards and backwards, ssith the tai 
ol thr cpuhdymis to the top Tlie spermatic cords are lom;. 
and covering the neck of the bladder and the ureter^ arc the 
masMve ve'tctil.T ‘^•mmal<*s in the form of two thr«'c-si(l«l pmk 
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glandular structures. Beneath is the prostate gland lying over 
the neck of the bladder. The bulbo-urethral glands are two in 
number, being very large in the boar, and they lie on the 
urethra towards the posterior part of the pelvis. The boar's 
penis has a sigmoid flexure just in front of the scrotal region. 
The anterior part of the organ is twisted in a spiral. The 
average length of the boar’s penis is about i8 inches. 

Endocrine glands: Certain ductless glands in the body pour 
out their secretions into the blood stream and they have a 
profound influence on the growth, sex, appearance and vitality 



Tic. 40 . — Tuk Pic, showing the Positio.v of the Glands and 
Organs from which Medicinal Extracts are made. 

1. Thymus; z. Liver; 3. Stomach; 4. Spleen; 5. Ovaries; 6. Adrenals, 
7. Pancreas; 8. Thyroid and Parathyroids; 9. Pituitary’ body. 

of the animal. The beneficial effects of these glands have long 
been known and use is made of them in medicine. Pharma- 
ceutical and biochemists have succeeded in making extracts 
from large numbers of tlicsc endocrine glands, and they arc in 
regular use both in human and animal medicine. A typical 
example is the substance made from the anterior part of tl 
pituitary body. This little organ lies beneath the brain in 
sm.-ill cavity on the floor of the cranium, and it is attached 
brain by a short stalk. A substance called ACTII ( 
corticotrophic hormone) made from this gland acts u 
adrenal glands, or suprarenal bodies as thtv irr. 

j “iL sometimes 
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called, lying near the kidneys. This AC™ he^f 
to produce cortisone, which has had such posterior 

in rheumatism, arthritis and such P^Wnally 

pituitary lobe produces other hormones . j„ all 

in shock treatment, childbirth and other ^ it is 

the pituitary body produces numerous have 

only the size of a smaU pea. Thousands of ^ jaten 

to be obtained to produce even one ounce ricantism, 

ference rvith the function of X pro^ 

acromegaly, dwarfism and cretinism. shock, 

adrenaline, a substance much used again in *0“ ■ 

hffiinorrhage, lumbago and arthritis. ^ the 

in the neck are the fAjyrotii in which are 

parathyroid glands. Extracts from these are us 
treatment of lack of growth, cretinism, re thyroids 

development and goitre. Excessive activity o 
can produce overfatness, and some extracts have . 

the rapid fattening of pigs by producing this excess t y 
although this is a rather foolish procedure as it can we 
permanent damage to the glands. Removal o ._j^s 

thyroids may prove fatal, and their disease produces sy P 
of nervousness and muscular tetanic spasms. , ^ 

Lower down the neck and partly in the chest 
ihyvius gland. This is what butchers refer to as the 
and heart sweetbread ” in cattle. It is seldom co ec . 
butcher’s meat in the pig, but is very nutritious and is o 
in rickets. This gland balances the sex organs and en 
shrink and disappear as the animal grows older. It persis 


castrated animals. 

The testicles in the male and the ovaries in the fema 
produce hormones vitally affecting the animal. This is 
addition to their functions of producing ova and sper 
Extractives from such organs are also used medically, as 
e.xtracts from the corpus lutcum found on the ovary, ^ 
placental membranes, the pancreas or *' belly sweetbread, * 
spleen, Uver and stomach. Anti-anicmia factors arc foun i 
liic liver and stomach, insulin and pancrcatin from ' 
pancreas, and pepsin from the stomach. Various lymp ' 
no<les are also usctl, and chemists are constantly finding ne« 
u<cs for parts of the pig’s body. NMiole industries exi'^t o 
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convert these organs and glands into medicinal extracts in both 
liquid and tablet form. 

The Skin. — ^The skin of the pig varies in thickness from 
about 2 mm. to the extraordinary armour-like thickness of the 
skin over the shoulder in an adult boar. The long straight 
bristles are carried do\vn the back over the spine from head to 
tail, whilst the shorter and more curled hair comes from the 
flanks and remainder of the body. The sebaceous glands in the 
carpal region .are usually six in number, running in a line postero- 
medially on the carpus alongside the flexors. About si.x or 
seven skin lines, probably developed from embryonic folds, run 
from each teat in a dorsal direction to fade out about half-way 
up the flank. These skin marks are seen even in adult animals 
of both sexes. The subcutaneous fat is in two distinct layers, a 
superficial and a deep layer, and it occasionally happens that a 
membrane between these two layers becomes thickened and 
very pronounced, resulting in pockets being formed be- 
tween the two layers of fat. These pockets arc sometimes 
filled with liquid fat. 

The following arc the average weights of various parts of 
the pig, and they refer to a young pig of between i 8 o and 200 lb. 
live weight: 


Head, intact with liratn, tongue, eyes and 
ears 
Drain 

Pituitary' body 
l-arjTix and trachea 
Left Jung . . 

Right lung . . 

I Icart 
Liver 
Stomach 
Spleen 

Omentum . . 

Pancreas 
Kidney 
Mesentery . . 

Small intestine . , 

I-nrgc intestine 
Decum . . 

Colon 

Rt“Ctuin .and anu^ 

Testicle 

II terns and vagina . . 


II Ib. 

5 oz. 

6 grains 

4 oz. 

« .. 

M .. 

•S .. 

?1 ll‘- 

I .. 

5 


R .. 

H .. 

1 1 I1>. 
3 1 .. 
3l .. 
ft oz. 

.1 u., 

.S nr. 

R .. 


5 KfJ 
M2 fi 

0*4 , 

113 . 

m . 
>589 . 

454 . 

142 . 


ORo . 
1580 . 
1580 

*«34 
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0%'ar>’ 

Urinary' bladder 
Gall bladder 
Adrenal body 
Tonsil 
Thjnnus 
Blood 
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i oz. 

li .. 

i*- 

i M 

J.. 

7 to S pints 


4-7 g- 
42 .. 

4-7 .. 

3-5 " 
14-2 .. 
57 » 

15 litres 


These weights are of the fresh organ weighed \nthm 
of being slaughtered, the stomach and intestmes having 
emptied of their contents. In commercial practice, an 
bacon industry in particular, it is customary to spea ' o 
and the follo^vmg table shows the offal weights i^r un 
weight of bacon in an average pig of similar weigh o 
from which the foregoing were compiled: 


Head .. 

Psoas muscles (tenderloin) . . 
Kidney'S 

Feet (below knee and hock) . . 
Scapuke 

Other bones (vertebr®. etc.) 
Diaphragm (pillars) . . 
Pentoneal fat. . 

Lnngs, heart and liver 

Stomach and large intestine 

Small intestine 

Mesentery 

Rectum 

Trimmings 


10*33 lb. 
1-45 - 
•43 .. 
3*03 .. 


63 M 

3-87 .. 

5-75 .. 


3-48 .. 
83 

1-43 .. 
•49 .. 
249 .. 


Total 40 35 Ih. per c"T* 


Health. — Temperature depends upon the circulation o 
the blood distributing heat through the body, and may ^ 
conveniently divided into external and internal temperature- 
The external temperature is that of the skin and extremities, 
and may be taken by feeling the ears with the hands, plaong 
the hands between the thighs, under the elbows, or feeling 
the flanks and limbs. A drj* nose indicates a febrile tempera 
ture. 

In cases of internal congestion of blood and weak circula 
tion the external temperature may bo low, and one should 
pass tlie hands over the body and not rely merely upon one 
spot to obtain an indication of the external temperature. 

Tlic internal temperature is obtained by passing the tlier- 
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mometer into the anus. li inserted into the vulva in the 
female the temperature registered may be a fraction lower 
than that registered in the rectum, except during periods of 
oestrus, when it may be a fraction higher than the rectal 
registration. 

The normal average temperature of the pig varies from 
101® to 104® F. About 102® F. is considered a fair average. 
It is usually higher in the very young than in old animals, 
whilst that of females may be sUghtly higher than males. It 
is believed to be at its maximum in the evening and its 
minimum in the morning, whilst the temperature may be 
slightly higher after feeding and lower after drinking cold 
water. Atmospheric temperature may also influence the body 
temperature to a slight degree. 

It is often not possible to take the pulse measurement in 
the pig, and to obtain an Idea of the rate at which the blood 
is being pumped it will be necessary to auscultate the heart 
itself. The normal pulse rate of the pig is said to be from 
55 to 75 beats per minute, but as the pig is a very nervous 
animal, especially when handled by a stranger, this indication 
becomes very unreliable. 

The normal respirations in the pig vary from 20 to 30 per 
minute, depending upon the temperature of the sty and the 
time that has elapsed since feeding. 

In examining the pig for rate of respiration, it is best to 
approach the animal quietly. Steady examination from out- 
side the pen, if possible, after allowing the pig to notice the 
presence of a stranger, will tell more about the actual respira- 
torj' condition. The pig is normally ncr\’ous, and sudden 
handling by a stranger will give a completely false picture to 
the obser\’cr. The mere presence of such a person, or even a 
familiar attendant, will cause an increase in the pulse rate. A 
quiet look over the pen wall gives time to obscr\'c the general 
condition of the pig, whilst the animal overcomes its initial 
c.xcitcmcnt at the prc.scncc of a stranger. Should the pig be 
gravely ill, approach and handling by a stranger will make 
little dilTcrcncc to the pulse rate, 

Tlie pig in health should possess a moist nose, and the 
mucotis membrane of the ej'c should not he at all congestctl. 
The c.irs and the skin generally should l>e warm. Tlie tail is 
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carried high and is often curled. The bristte along the 
region should fall hackrvards and he shghtly raised 
Sirin. The appetite should he good and ^e anroal ahiuj^ 
ready for its food. The treces should be fairly f*™ " 
sistency, and about l lb. of solid excrement is roi e 
u-ith from 2 to 3 pints of urine. . 

Eestraint.— For the purpose of certam operations on p g . 
and the application of medicinal treatment, vanous , 

of restraint will have to be used- A pig may be consid 
seriously ill if it is not disturbed by the presence of a 5tran„ . 
and it allows itself to be handled and medicaments guen 


without a protest. , . c 

Medicines can be given in the form of liqmd drencnes, 
tablets, pills or capsules, or in the form of electuanes o 
powders in the food. Hj'podermic and intramuscular mj 
tions may be given in certain cases, and these latter to 
gi%ing medicines are the best methods to apply m " 

of adult pigs. Giving powders in the food is an easj 
somewhat unsatisfactory method. It is useful when a u 
pen of pigs need treatment, but is not so satisfactorj’ as 
individual dosing of each pig. For young pigs medicines 
tablet, pill or capsular forms are verj’ useful and can cas j 
be given by the pig attendant. . 

In the case of the smaller pigs, they may be caught m 
\ndually and held by an attendant Larger pigs may ® 
be roped, or crushed against a wall or comer with a hurdle or 
gate. It is sometimes possible to inject serum into store p*g5 
by crowding the animals into a comer of the pen by means o 
a hurdle held in position by attendants, leaving just sufficien 
room for the veterinar}’ surgeon to stand in amongst the pig5. 
Tlie pigs will generally raise their heads and the serum 
can often be rapidly performed, as the pigs are too crowded 
to allow of any movement when the nee^e is inserted. Sue i 
a method saves a lot of time where hundreds of animals ha%e 
to l)c injected and, as is often unfortunately the case, help »s 
ver^* limited, and no “ crusli " or “ stocks ” ever seems to l>e 
erected on llritish farms. Tlic farrowing crate can alw3>'S be 
constructctl to act as a useful means of holding a pig 
injecting any s*accmes and even giving a general an-vs- 
ihctic. 
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Large sows and boars have to be restrained by putting 
a slip-noose around the upper jaw, and tying them to a strong 
fence or post, often aided by a hurdle crush. 

It should not be a very costly matter, especially on large 
pig farms, to erect a crush to hold pigs for serum injections 
and other operations. Such a “crush" can be built of 
timber in the form of a cul-de-sac, getting narrower and 
narrower until there is room for only one pig. By slipping a 
“ gate " in position behind, \vith sufficient room for only the 
pig’s head to protrude through the front gate, the animal 
can be restrained. Release is obtained by removing the 
front gate and replacing same, then opening the rear gate 
and so allowing the next pig to enter. Various pig catchers are 
also marketed. These consist of a long pole with a tongs-like 
end, one arm of the pincers being worked by a line from the 
operator’s hand. The Dutch pig traps used in some abattoirs 
would also be very useful, especially the modified types with 
parts of the sides cut out to enable the operator to obtain 
access to the head and shoulders of the pig. Such traps take 
the form of “ troughs " whose bottoms fall out under the 
pig’s weight, leaving the animal held entirely by pressure 
against its flanks. The animal is released by rolling the trap 
over on its side, when the pig falls out on to the floor. 

Anaesthesia. — For anjesthesia, chloroform and ether or A.C.E. 
mixture can be used, and also Nembutal in doses of J grain per 
lb. body weight, given -per os in capsular form, after a pre- 
liminary fasting period. 

Professor Wright’s method is to give I grain of Nembutal 
j>cr lb. body weight injected as a 7 j>cr cent, solution into one 
of the small veins of the carflap. In large pigs the dose is 
• grain per lb. A warmed 2 per cent, solution of Bayer’s Tuto- 
cain with suprarenin may be injected at the lumbosacral space 
for epidural anajsthesia. 

Intravenous injections may be made into the anterior vena 
cava. The same site is ideal for the taking of blood samples, 
particularly where large quantities of blood arc required for 
analytical purposes. Small pigs are restrained on tfieir back*? 
with their heads estended, and forclimhs flexed and alxluctcfl. 
Large pigs are restrained in the standing |>o«itton with the liead 
slightly elevated. In the hand-^ of an e.v|>erienced veterinary 
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surgeon this technique is comparatively easy and uit ou 
hazard. 

Phenobarbitone sodium in a 4 per cent, solution m ni 
peritoneally in doses of i ml. per kg. of body weight (25 ° 

phenobarbitone per kg.) was used by Roux and Guillet for e 
operation of castration on 16 boars of 15 months 
weighing from 70 to 90 kg. The dose was later altered ^ 0 
give from 29 to 30 mg. per kg. of the barbiturate, as om> a 
basal narcosis ^\’as obtained from 25 mg. Thiopentone sodium 
^^as used for a similar operation on a 200 kg. boar. A 5 
cent, solution was injected intraperitoneally after fasting t c 
animal for 36 hours, the dosage being 25 mg. per kg. ^ 
weight, and this gave a basal narcosis, the dose being repeat 
\vithin ten minutes of the first. This causes a more profoun 
narcosis eight minutes later, but without any muscular rela^ 
tion, nor ^vas there much loss of sensitivity. The oj^ration 
was proceeded with, and there was some reaction durmg the 
incision and crushing of the cord. After the operation t e 
animal could not stand alone, and remained drowsy for abou 
two hours. Rou.x and Guillet suggest that a dose of 3 ° 
per kg. would be necessary to obtain adequate and prolonpd 
basal anjesthesia. The onset of the drug was rather slow after 
intraperitoneal injection, and the amount of peritoneal fa 
would no doubt influence this. The intraperitoneal route is 
easy and convenient in these large and sometimes dangerous 
boars, but the dose should be \'aried according to the condition 
of fatness of the animal. A larger dose than that describe 
here would be needed to bring about a greater decrease in 
sensitivity and muscular relaxation. Post-operative complica' 
tions were not noted, apart from some degree of thirst in the 
animals. They appear to tolerate these barbiturates well. 

For cryptorchidectomy, Johnston used phenobarbitone 
sodium intraperitoneally, i ml. per 4 lb. body weight, with ropes 
tied to the hocks to raise the animal's hindquarters, so as to 
clear the intestines from the site of operation. Gunning used 
chloral hydrate in a 5 per cent, solution, gi\ing 3 ml. per lb. 
body weight. This gave anaesthesia in from 20 to 30 minutes, 
and lasted for 1 to i J hours. Thiopentone sodium has also been 
used, in a 5 per cent, solution injected into an ear vein. For 
a hundred pound pig lo ml. is injected rapidly, and 10 ml- 
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slowly. After 17 ml. full surgical ansesthesia is obtained, and 
this lasts for about 20 minutes (Glover). This substance must 
not be used intraperitoneally. Lakin used Xylotox epidurally, 
for pigs up to 70 lb. weight, at the rate of i ml. per 10 lb. body 
weight. 

Chlorpromazine has been used by Ritchie as a 5 per cent, 
solution by the intravenous or deep muscular route. The 
intravenous dose is 0*55 to 33*3 mg., per kilogram body weight. 
There is no irritation, nor is there any difference noticed with 
slow and fast injection. The squealing ceases, and the respira- 
tory rate increases within i or 2 minutes, gradually slowing down 
to normal in some 15 minutes. The head is slowly lowered, and 
the animal sinks into a deep sleep. Boars do not respond so 
well, and tend to show violence. 

The castration operation upon large boars needs complete 
anjcsthesia. In many cases the animals are aged boars 
which have finished their life as sires and it may be neces- 
sary to remove the testicles so as to fatten up the animal and 
lessen the distinctive boar odour in the meat after slaughter. 
To one who has performed this operation upon such animals 
many times the simplicity of the intraperitoncal route for 
giving the amesthetic makes a great appeal, although many 
boars would have to be restrained %vith ropes around the upper 
jaw tied securely to some post before one could even make a 
simple injection. Hitherto I have preferred the more lengthy 
and leisurely method of applying a general anaesthetic of ether 
through a na.sal mask. It takes longer, and the animal needs to 
be well secured, whilst the quantity of anesthetic required is 
often surprisingly large in some of these enormous pigs. The 
result, however, is complete anesthesia and muscular rela.\ation, 
which lasts sufficiently long to enable the slowest operator to 
complete the job. Fibrous adliesions between scrotum and 
testes are sometimes encountered and they need great patience 
and skill on the part of the surgeon for their removal. That is 
where complete anaesthesia is valuable. Tliesc large boars 
recovered in from 15 to 30 minutes from such deep anaesthesia. 

The electric stunner as used for the prc-slaughtcr stunning 
of pigs in abattoirs was used by the author as a form of 
anaesthetic for the operation of castration in adult boars as long 
ago as 1932, and such operations u{X)n tlirec boars were wit- 
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nessed by Professors Symes, Sir Leonard Hill and Sir 
Hobday and reported upon in the Veterinary Record. 
operator concerned, the author stressed both in 1929 ^ itinff 
in 1032 the possible danger of \nolent muscular spasms res o 

in bone fractures in the patients. WTiilst electricity 
useful for small operations lasting only a matter o 
minutes, it is too risky a method for general adoption e 
uninterrupted recovery is required. For slaughter ^ 

position is totally different, the modem use of rapidly app 
currents of 80 volts or less to the head, so that the 
line u-ith the electrodes, has wiped out the spinal bone rac 
of the earlier pioneer days and has made the electric s unn 
invaluable aid to humane slaughtering. 
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Chapter 6 


THE SCHEDULED DISEASES 

The so-called " scheduled diseases ” are rinderpest or 
cattle plague, anthrax, glanders, rabies, foot and mouth 
disease, epizootic lymphangitis, parasitic mange of horses, 
asses or mules (certain forms only), contagious bovine pleuro- 
pneumonia, sheep pox, sheep scab, swine fever, certain forms of 
bovine tuberculosis, fowl pest and atrophic rhinitis of pigs. 
These diseases are scheduled under the Diseases of Animals Act 
of 1894 and subsequent Acts and Orders for control and eradica- 
tion from this country. The Diseases of Animals Acts empower 
the Minister of Agriculture and Fisheries to issue orders from 
time to time in respect of these diseases, but of the conditions 
mentioned only five arc regarded as being likely to affect pigs 
— viz. anthrax, rabies, foot and mouth disease, swine fever 
and atrophic rhinitis. 

Anthrax. — This disease is also sometimes knowm as splenic 
fever or apoplexy, melt or milt disease, St. Anthony's fire, 
and murrain. (The latter term is one used in the remote 
past, and this condition is believed to be one of the Plagues of 
Egypt, but the term murrain was often used for plagues in 
general.) Another name for the disease is " Cumberland 
disease.” In France it is known as charbon. In man 
the disease is called malignant pustule, or woolsorter’s 
disease, according to the nature of the symptoms. 

Anthrax affects all the domestic animals and man, although 
the ox is the animal most commonly affected. Tlie cause of 
the disease is the Bacillus anthracis, a large non-motilc rod, 
from 5 to 10 /( long and i to /« broad. In cultures it fre- 
quently forms long threads or filaments. It is aerobic and 
in the body grows as a facultative anaerobe. In fairly hot 
climates the bacillus can live and multiply outside the animal 
body, but in the temperate climate of tliis country' and in the 
presence of free oxygen the organism forms spores which remain 
alive in the soil for long periods. These spores can be destroyed 
109 
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in hot air at a temperature of 284“ F. for three hours, 
liquids for four minutes at 212® F. Mercuric chlonde I - . 
Nrill destroy the spores in a few minutes, and 4 per cent, wr 
acid with 2 per cent, hydrochloric acid will destroy eni 


one hour. . x^g 

Infection in pigs occurs through the food 
infection being by spores, as the gastric juice is said to , 
the bacteria. Infection may also occur through wounds 
scratches and by inhalation, but the latter methods usua 
occur in man rather than in the pig. The incubation 
is short, and in laboratory animals death occurs in ^ 
tw'enty-four to thirty-eight hours after inoculation, 
bacteria appear in the blood about fifteen hours after in^ ^ 
tion, and at death they are swarming throughout the 00 
everywhere. The organisms eliminated are from the^ bo y 
the urine, fseces and mucous discharges, and by this 
pastures may become infected. In America, season is sa 
to be a contributing factor, the disease being most ® 
followng a hot dry season after high spring floods. 
may thus be said to be a typical bactersmia, the method 0 
infection in the pig being by the ingestion of infected maten . 
or from contaminated pastures, by effluent from tanneries using 
anthrax cattle hides, carpet-works effluent, bristle w’orks an 


meat by-product works generally. . 

According to Smith and Keppie, the overall pathogenici y 
of B. anthracis is due to the production in the host of an aim 
oury of different substances acting individually or together. 
At least three important substances, all with aggressive activity, 
have been demonstrated. Two of these aggressins are intra- 
cellular, one of them, polyglutamic acid, occurring in the capsule- 
The third is produced extracellularly and is connected with the 
specific lethal factor which in anthrax causes the death of the 
host in secondary shock. A strain of the organism is only fully 
pathogenic when all the substances of the anthrax armoury are 


produced. The absence of one may result in the strain becom- 
ing relatively non-pathogenic although its capacity for produc- 
ing the others is unimpaired. 

Anthrax in pigs is not uncommon in the United States, and 


is said to exist enzootically in certain parts of the country 
where it has been the practice to feed the carcases of cattle 
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to pigs. The feeding of imported bone meal, etc., from 
Eastern countries is said to be responsible for much of the 
disease in pigs in Germany. Three types of the disease are 
recognized — ^viz. the septicemic or bacteremic, the pharyn- 
geal, and the intestinal. The intestinal type is regarded as 
the most serious from the point of view of animal and public 
health, as it is not often diagnosed, and meanwhile bacilli are 
being passed out in the fseces of infected pigs, and so cause a 
spread of the disease. 

Diagnosis is made from the symptoms and by demonstra- 
tion of Bacillus anthracis. Special attention is directed to 
the submaxillary, pharyngeal mesenteric lymph glands, and 
the peritoneal fluid. The bacilli are few in number, or else 
may be demonstrated in lengthy chains, granules, empty 
capsules, or clumps. In the septicaemic form especially it is 
necessary to demonstrate the presence of the organism so as 
to avoid confusion with acute erysipelas or swine fever. 

Syinpioms . — Pigs are said to possess a considerable resis- 
tance to anthrax infection, and it is rare to find the disease in 
them e.\cept from a direct infection from an anthrax carcase. 
A pig may be slightly off its food for a few days, with some 
rise in temperature, and that may easily be overlooked. After 
being off their food, and seeking warmth under their bedding 
for some days, this fevered condition is accompanied by vomi- 
tion. Later the neck becomes swollen, and in some cases 
there may be a slight swelling between the hind-legs, the skin 
over these swellings being red in colour. Later, symptoms of 
diarrhoea and dysentery appear. Where there is a congestion 
of the lungs, respirations will naturally be accelerated. The 
urine becomes blood-coloured, and d3'Spncea is followed by 
death from asph3'-\ia. Natural rccovcr3' from an attack of 
anthrax is not unknown in 3'oung pigs. In the scptlcamiic or 
bactercemic type, hardl3’ an3' s3’inptoms arc noticeable. The 
usual story is of the animals being quite well at night, and 
found dead for no apparent reason when next seen on the 
following morning. 

Post-nior/cfu Carcases of pigs <lead from 

suspected anthrax should on no account bo oj>enctl. Wliere 
such carcases arc inadvertenth* 0|>ene(! the blood will be 
found darker in colour than nomwl and it will not clot well. 



DISEASES or THE Pin 


and in the septiciemic fonn it may be possible to demons r 
the bacilli in the blood by microscopic examination, 
enlargement of the spleen characteristic of the disease m le 
ox is not observed in the pig, the most constant lesion eing 
the congested and gelatinous condition of the throat fa an 
the swelling and acute congestion of the lymphatic glan s, a 
one would expect in a scpticaemic or bacterjemic condition sue 
as anthrax. In some cases vesicles are found on the 
membrane of the mouth and tongue. These vesicles are e 
with a bloody fluid. Inflammation of the mucous membrane o 
the respiratory tract, larynx, pharynx, and trachea is 
as well as petechial hemorrhages in the lungs and also in 
subcutaneous tissues, and some cedema of the mesentery, " 
swelling of the lymph glands. There may also be some e'W 
dence of gastritis or gastro-enteritis. WTiere evidence of ® 
latter is found the intestinal contents may be fluid and almos 
black in colour. 

J. E. Saunders, reporting on some cases of anthrax, 
found the most constant lesions were inflammatory changes in 
the respiratory tract and stomach, and that where a loca 
lesion is found in a mesenteric gland ascitic fluid is a prommen 
finding. He suggested that where a combination of sue 
lesions is seen at a post-mortem examination a search should 
be made for the Bacillus anthracis. The organisms vill often 
be so few in number as to be easily missed, particularly in the 
cedematous material surrounding a lymph gland. 

Diagnosis . — ^The rapidity with which throat lesions de- 
velop, and the absence of the bowel lesions found on post- 
mortem examination, distinguish anthrax from s^^dne fever. 
The skin hjemoirhages in anthrax are deeper-seated than those 
found associated \vith swine fever and swine paratyphoid, nor 


are they easily confused with the skin lesions of swne erysi- 
pelas, even in the acute stage. A gelatinous blood-tingeil 
throat swelling is not found in the other diseases mentioned 
wth the exception of swine erysipelas, when the swelling 
differs from that of anthrax in being sited around the base of 
the ears. The erysipelas swelling, when present in the site 
mentioned, is composed of a clear gelatinous fluid. In some 
cases of anthrax vesicles containing fluid are found on the 
tongue and mucous membrane of the mouth, and these may 
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bad to some confusion with foot and mouth disease lesions. 
In the latter disease lesions are also found on the feet, and the 
vesicles are generally filled with clear or straw-coloured fluid, 
whereas the liquid content is blood-coloured in anthrax. Both 
blackquarter and malignant oedema may be confused with 
anthrax in the pig, but the frothy nature of the blood in black- 
quarter may help to distinguish it from anthrax. In the latter 
disease the swellings are of a more gelatinous kind than the 
gaseous cedematous lesions found in blackquarter and malig- 
nant oedema. The septicaemic appearance of the carcase and 
organs in all these diseases makes it necessary to resort to the 
microscopic examination of blood and peritoneal fluid smears 
to demonstrate the organisms concerned. 

Treatment, etc . — Suspected cases must be reported to the 
police, who usually have one of their officers detailed to act as 
iseases of Animals Inspector for the local authority. The 
police notify the Ministry of Ag^culture and Fisheries, who 
w then send one of their veterinary surgeons to investigate 
the matter. In the meantime, care must be e.xercised not to 
thoye the dead carcase nor allow other animals to gain access 
to It. The veterinary surgeon wll take blood swabs from a 
superficial blood vessel or, better still, from the cut surface of a 
superficial lymph gland. He will also aspirate fluid from the 
pentoneal cavity. He will then make smears and e.xamine 
microscopically for the Bacillus anthracis. Should his examin- 
u ion prove negative, the local authority will be notified at 
once. Should the surgeon suspect anthrax from his microscopic 
examination of blood smears, he will send a blood swab and 
some of the throat glands to the iMinistrj’'’s vetcrinarj' labora- 
urj' for c.xamination and confirmation or othenvise of his 
*^gnosis. The local authority is notified in any case, and they 
^ust immediately arrange for the destruction of the carcase, 
/'erj’ suspected carcase should, if possible, be cremated on the 
JUicctcd premises, but if this is impossible its natural orifices 
||]ust be plugged before removal of the carcase to prevent the 
la^ blood containing anthrax bacilli and then spom- 

*ug in the presence of o.xygen. The carcase should be carried 
^ n Some improvised sledge if it has to be moved for destruction. 

ai mg t|jQ possibility of cremation on the infected place, the 
crease must be buried at a depth of at least 6 feet from the 

i 
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ground surface, remote from a dwelling-house or water 
A layer of lime i foot deep should be placed below and over 
carcase and the place fenced in, or its surface covere w 

layer of concrete. ^ . t be 

Animals remaining alive on the premises wll have 0 
examined, and all movement of animals restricted ^ ^ . 
scribed area. All infected litter, dung, fodder, ^tc., mus 
also be burnt, and all buildings thoroughly disinfecte • 
disinfectants recommended being a limewash of quic 1 
and water containing at least 4 oz. of chloride of ime 
the gallon, or ^ pint of carbolic acid to the gallon. 

In countries where treatment of anthrax cases is Mrne ou 
penicillin has proved invaluable. The restrictions dictate 5 
the Anthrax Order will apply to all animals under treatmen ^ 

A vaccine alone or a combination of serum vaccine trea 
ment may be used as a prophylactic. The feeding of 
to pigs should be prohibited, as, owng to the existence of t 1 
comparatively benign form of the disease in pigs, control 0 
the disease in other animals is rendered doubly difficult. 

In South Africa anthrax spore vaccines have been use 
with satisfactory results. An improved technique was evolve 
for the preparation of these vaccines, and whilst most of the 
work was done on cattle, sheep and goats, laboratory tes 
on sheep showed that saponin considerably increased the 
immunizing power of ordinary vaccine strains. It was foun 
best to use saponin with mild strains to improve immunity, 
rather than to employ it for reducing virulence in strong 
strains. Sterne reported that a vaccine prepared from 
virulent (uncapsulated) variants retained its immunizing 
power for at least one year. Field tests carried out on 2| 
million cattle, as well as thousands of horses and sheep, showed 
that this vaccine was safer and produced slighter reactions 
than ordinary saponin spore vaccine. Highly bred animals 
tolerate the inoculation well, and the cattle vaccine can be 
used on other animals. Antibiotic treatment has proved 
successful against anthrax, and penicillin is now generally used 
with excellent results. 


Foot and Uonth Disease (or epizootic aphtha, aphthous 
fever, eczema epizootica) is a contagious fever attacking 
primarily cattle and all cloven-hoofed animals, and is charac- 
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terized by the eruption of vesicles in the mouth and feet. 
The disease is very contagious, and infection may be carried 
on the food, on litter, or on the clothing of animal attendants. 
Birds have also been suspected of carrying the infection to 
this country from abroad. 

The cause of the disease is a virus which exists in the 
lymph from the vesicles formed in infected animals. Filtration 
experiments which permit of an estimation of the particles of 
virus show that of foot and mouth disease to be among the 
smallest (from 8 to i8 millimicrons, or one to two-hundredths 
the diameter of a small bacterium). There are three types of 
the virus, designated 0, A, and C. Animals recovered from 
a natural infection are said to have a very short immunity, 
whilst immunity against one type of the virus does not protect 
the animal against the other type. Foot and mouth disease is 
one of the most rapidly spreading of diseases, the discharges 
from an infected animal being very infective. The virus is 
readily destroyed by formaldehyde, carbolic acid and other 
disinfectants. If not dealt with the virus may persist for 
some time in infected manure, straw, etc. 

The method of infection is via the alimentary tract, and 
the disease may also be contracted by inhalation, the period 
of incubation being from one to ten days, with from three to 
six days as the commonest. 

Symploms . — Lameness is the chief symptom in the pig, and 
there is also an indisposition to cat, combined with a high 
temperature. The pig lies dowm a lot, and is not disposed to 
move about. There is some tenderness of the feet \rith some 
reddening of the skin ne.xt to the claws. A vesicle or blister of 
scro-albuminous fluid appears, raising the epithelium over the 
area. These vesicles burst, leaving a red smooth surface, and 
they may be found on the snout as well as the feet. If the 
animal is driven or forced to walk any distance, there may 
be a blood discharge from the open sore, and the homy claw 
may eventually come off the foot. Tlic disease may run its 
course in two to three weeks, and leave the anim.al in a ver^’ 
debilitated and emaciated condition. It is not always fatal, 
but is said to be more so in the case of verj’ young animals. 

Diagtiosis . — ^The feet lesions may sometimes be so severe 
as to cause the animal to move along on its knees, owing to 
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the severe laminitis set up. Vesicles are found on the 
border, inside the mouth, on the tongue and hard pa a 
in sows they may even be present on the udder. \nns 

throat swelling as in anthrax, nor are there any skin es 
as in swine fever, paratyphoid, and swine erysipelas, 
ordinary case of stomatitis may be distinguished from 
and mouth disease by the absence of any foot lesions, 
rapidity uith which the disease spreads to other suscep 
animals on the premises will point to foot and mouth m ec lo 
Post-mortem . — It is forbidden in this country to ma 
post-mortem examination on a suspected case of foot 
disease, but where such an examination is inadve en > 
carried out, the only lesions encountered in the pig 
those of the feet — viz., vesicles and sore places aroun ^ 
claws. If the animal is examined after death during 
febrile stage, some congestion of the lymph glands 
noticeable, and the usual appearance of a fevered carcas 
The mouth lesions are very rarely found in pigs. 

Treatment, etc . — As this disease is scheduled, no ' 
ment is permitted in this country. The disease, if ^ ’ 

must be reported to the police at once, who will take ° 
have the matter investigated by the Ministry of Agriculture 
and Fisheries. The Ministry’s veterinary surgeons diagnose 
the condition, and police measures are taken as in anthrax. 
The infected animals are cremated on the infected place, 
whilst in-contacts are slaughtered, and non-susceptible amm^ 
such as horses, dogs, poultry, etc., are prevented from approach- 
ing the spot. A restriction of movement of animals over a 
\vide area, generally wthin a radius of fifteen miles from the 
infected place, is at once put in force, with a very severe 
restriction closer to the site of infection. All manure, litter, 
etc., is disinfected or burnt, and buildings are also thoroughly 
disinfected and kept empty of susceptible animals for some 
time. Every effort is made to stamp out the disease. Com- 
pensation is paid to the owner by the Government. Enquiries 
to trace the source of the infection are carried out by the 
Ministry in all cases, and this applies to aU the scheduled 
diseases. 

The drastic powers of the Ministry in this respect are 
exemplified in the embargo placed on all importations of foreign 
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pork carcases in 1926, following upon a particularly heavy 
infection in this country. Numerous cases were discovered 
in pork carcases imported from certain continental countries, 
and the Ministry’s embargo completely destroyed that trade, 
nor has the embargo been raised to this day. Under the 
Foot and Mouth Disease (Boiling of Animal Foodstuffs) Order 
issued by the British Minister for Agriculture, all swill must 
be boiled for at least one hour before it can be fed to pigs. 
Packing material used in the imported meat trade, etc., must 
not be allowed to come into contact with farm animals. The 
Ministry also issues orders prohibiting the holding of markets, 
hunting, the disposal of slaughter-house manure and offals, 
the cleansing of transit vehicles, and the licensing of the move- 
ments of animals. 

There is no doubt that, in spite of ill-informed criticism, 
the slaughter policy has saved this country an enormous 
expense. It is better to have an occasional outbreak of the 
disease and to stamp it out at once, even if such a method 
is costly, than to have foot and mouth disease established, 
as it once was, as indigenous to this country, and causing 
a great wastage in our animal population. Our island position 
is favourable to the complete eradication policy. 

In some countries it has been found impossible for various 
reasons to adopt a slaughter or complete eradication policy, 
and attempts arc made to immunize animals against the disease, 
but owing to the varying types of virus this method has not 
been very successful. Hyperimmune serum has also been used, 
but as yet an effective vaccine has not been produced. The 
disease is not often very fatal, and lesions respond to treatment 
with mild antiseptics, foot baths, etc. The spread of the 
infection is so rapid that in some countries it is accelerated by 
actually rubbing infective material from one animal to the other 
so as to get the disease over quickly, the hyperimmune senim 
treatment being used at the same time. 

In America a vesicular exanthema of pigs lias been en- 
countered in whicli arc found lesions similar to those found in 
pigs affected witli foot and mouth disease. Tliis exantlicma 
is said to be caused by feeding on garbage, and a vinis lias 
been implicated. The vinis can be distinguishctl by biological 
reactions from that of foot and moutli disease. 
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Swine Fever (hog cholera or pig typhoid, Schweinepest, 
or peste du pore) is a disease of pigs of all ages cause y 
a filtrable micro-organism existing in the blood, the interna 
organs, the eye and nose secretions, and urine of infected pip* 
The disease is complicated by infections with secondary in 
vaders, notably Salmonella sttipesUfer {Salmonella cholerasms) 
which are found after death in the blood and organs of ^ 
majority of pigs dead from swine fever. The Salmonella 
ism is a small, actively motile, non-sporc-bearing bacillus w 
rounded ends, staining readily wdth the ordinary aniline 
and is Gram negative. The swine-fever virus itself is regar e 
as one of the smallest of the filtrable micro-organisms. 1 
very resistant to destruction by disinfectants, but is destroye 
by boiling. Alkaline soap solutions of cresol will, however, e 
stroy the virus, a 3 per cent, composite solution of creso 
being effective. A 5 per cent, solution of Antiformin is 
also said to be useful in destroying the virus. Any agency 
which is capable of carrying some dirt from infected pig 
will serve as a means of spreading the disease. Li®® 
{Hamatopinns stiis) on the carcases of dead swine-fever pigs 
have been sho^vn to be carriers of the virus, transmission 
occurring by ingestion of the lice, or by their passage from 
infected carcases to the skins of healthy animals. 

The virus is present in the body throughout the course of 
the attack, and is found in the body fluids in the incubation 
period, being present in the discharges, notably the urine, p 
is thus soon spread. Outside the animal body the virus is 
said to be very tenacious, but succumbs easily to putrefaction. 
Carbolized virus, kept at low temperature, has been kno%vn to 
survive for three years, whilst it has been found in cured hams 
from infected pigs. In the chronic form of s^vine fever the 
blood may be free from viras. 

Another secondary invader often present in s\vine-fever 
cases and said to be responsible for the lung lesions is Pas- 
ieurella sniseptica, the organism associated with so-called 
swine lung plague. 

The common method of infection is by ingestion, and 
apparently healthy pigs may act as carriers. The disease 
is widely disseminated throughout the civilized world, and may 
be carried by infected pigs to markets, railway ^\’aggons, 
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lairages, etc., whilst animal attendants, rats and birds are 
said to act as mechanical carriers of the virus. 

Pigs purchased in open market and brought into a herd 
are frequently carriers of infection, especially if they are 
brought into direct contact with the herd pigs without any 
isolation period. Pig castrators have also been accused of 
transmitting the disease from farm to farm. Uncooked 
garbage is regarded as a source of infection. Under natural 
conditions the disease is rapidly spread, although experimental 
transmission of swine fever is not always easy. It is most 
prevalent in the late summer and autumn in the U.S.A., but 
outbreaks occur in the Southern States all the year round. 
Although pigs from immune sows are said to be bom with an 
increased resistance against swine fever, they can contract the 
disease before they are a month old. Losses from this disease 
are heavy both in Europe and America, and the control measures 
in force in various lands appear to have done little towards its 
elimination. 

Symptoms — Acute Stage . — In swine fever we are dealing 
with a septiCi'cmia, and although there may be an incubation 
period of from five to ten days, a sudden death amongst the 
pigs is often the first sign of anything being radicaUy wrong. 
In investigating illness among a herd of pigs a history of hogs 
dying suddenly, the appearance of diarrhcea, general un- 
thriftiness, and the presence on the premises of a lean razor- 
backed old breeding sow' should scrv'c as pointers to the 
existence of swine fever. Examination of ailing pigs will 
reveal a temperature of between 105® and 108* F. Animals 
are obviously indisposed, listless, with hollow flanks, and the 
gait may be staggering. They tend to burrow under the 
bedding or huddle togctlicr. A purplish discoloration of the 
car-tips is noticeable, and this colour may extend towards the 
shoulders, along the belly, and in some cases dowTi the back to 
the hams. Small areas of necrosis may be found on the ear- 
tips, MiU’a, and on the legs below the knees and hocks. Small 
pieces of skin on the leg lesions may slough off, leaving cir- 
cumscribed ulcers about i centimetre in diameter. Ailing pigs 
resent being moved, and appear weak in the hind-qu.artcrs. A 
prim.'irj’ constipation is followed by yellow-stainetl diarrhoea, 
which may later be blood-stainwl. TIic eyelids appc.ar as 
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though Stuck together, due to the mucopurulent discharge 
resulting from a conjunctivitis. Snufiles or nasal disc arge 
often accompanies this condition, with some coughing an 
abdominal breathing where pneumonia sjmiptoms are presen . 



Fig. 41. — Pneumonia accompanying S^vine Fever. 

The carcase shows fine skin haemorrhages and bite marks show up very 
prominently. 


The temperature fluctuates and becomes subnormal as death 
approaches. The disease runs its course in about a week, and 
mortality is often very high. Survivors either completely 
recover or pass into the chronic stage of the disease. 

In the stibactile or chronic stage there is evidence of a 
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general depression and unthriftiness amounting in some cases 
to emaciation, with or \vithout diarrhoea. Symptoms of 
pneumonia, with the skin discoloration previously described, 
are sometimes noticeable. In other cases, apart from general 
unthriftiness and emaciation, there may be few typical symp- 
toms. This type of the disease is often seen in older pigs and 
sows, and there is usually a history of pigs dying from a ^vasting 
disease. 

Po$t mortem . — ^As has already been mentioned, in dealing 
with swine fever we have a septicaemia plus lesions caused by 
a secondary invader. For years, in discussing the disease, it 
was customary to devote particular attention to the bowel 
ulcers in the cascum and around and about the ileocascal 
valve, but it is now recognized that there exist more charac- 
teristic post-mortem lesions of swine fever. These are petechial 
haemorrhages in the skin, mucous membranes, serous mem- 
branes, the bladder, and particularly underneath the kidney 
capsule. Infarcts in the spleen and patchy hiXmorrhages on 
the ccccum as well as portions of the colon are found. The 
carcase lymph glands are usually very congested, almost black 
in colour, most noticeable even before they are incised. On 
section, the glands show a peripheral congestion with very 
dark blood. Subcutaneous haimoirbages in the skin may be 
masked by a covering of bristles and dirt, and it is advisable 
in carrying out the examination to wash a portion of the skin 
surface and scrape off the bristles with the superficial layer of 
the epidermis, so as to expose the lucmorrliages. These may 
take the form of patchy, pin-point lixmorrhages over the back, 
hams, belly and shoulders, almost black in colour, or the 
colouration may extend to an even colouring of a brighter red 
all over tlie carcase, particularly involving the ears, back, and 
hams. Tlicsc arc the type referred to by butchers as red 
soldiers. It is characteristic of the disease, being a septicaemia, 
that any bruises or bite marks on the skin will sliow up after 
death, not as red weals but as black markings. Tlie lungs 
show hemorrhages, and even an extensive pneumonia with 
grey hepatization and necrosis may be present. Dark red 
consolidated are.as which are found in the lungs have l>een 
described by Pattison as showing the histological picture of 
atelectasis. Cranial hy|>eneniia and some h.'emorrhagcs on tlic 
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epiglottis are also found. There is some alteration in the blood 
composition, the most characteristic change being a leucopema 
wth a diminution in the blood platelets and an increase in e 
lymphocyte count. 

The portion of the ileum nearest the csecum shous a 
diphtheritic inflammation, the stomach lining is inflame , 
petechial bzemorrhages are found in the small intestine, an 
the button ulcers may be present in the caecum, sometimes 
extending into the contiguous part of the large intestme. 
These ulcers are slightly raised by a cover of thick deposi 



Fig. 42. — SwNE Fever Ulcers on Sections of Small Intestine- 


arranged concentrically, or else they are shallow, due to the 
contents and covering having been removed. 

In the more chronic form of the disease hemorrhages may 
not be present. Carcases are often emaciated, the spleen is 
smaller than normal, button ulcers are present in the large 
intestine, with some tiny ulceration of the bladder mucosa. 
Lesions of pneumonia or pleurisy accompany the fever. 

Diagnosis . — Diagnosis is not easy in the early stages of the 
infection, and the tendency’ to regard the csecal ulceration as 
diagnostic of swine fever has resulted in many cases of sudne 
paratyphoid or necrotic enteritis being mistaken for the rirus 
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disease itself. It is, of course, not possible to arrive at a correct 
diagnosis of any disease unless one takes into consideration all 
the symptoms, and in the case of s\vine fever particularly all the 
post-mortem lesions as well. It is thus often necessary to 
slaughter an ailing pig, and conduct a post-mortem examina- 
tion thereon, in order to distinguish between swine fever and 
other diseases. For that reason it is just as well to recapitulate 
the main lesions one expects to find at a post-mortem examina- 
tion of a pig dead from swine fever. 

Emaciation may or may not be present. A careful search 
should be made for skin discoloration and hzemorrhages — if 
necessary, scalding a portion of the skin and scraping off some 
of the bristles and superficial epithelium. The lymphatic 
glands should be examined and will be found very congested 
and dark in colour. In the early stages of the disease the con- 
gestion is usually in the cortex of the gland. There will be 
blood extravasations in the lungs, and often pneumonia, whilst 
the heart, stomach and bladder also show extravasations. 
Petechial hjemorrhages are present on the outer and inner 
aspect of the intestines, with ulceration in the cojcum. In 
acute cases the spleen is enlarged slightly and somewhat con- 
gested. The fjEcal contents of the occum arc often black in 
colour. Encephalitic lesions may also be found in the form 
of a marked congestion or haemorrhages in the brain, and some 
continental authorities maintain that this lesion gives the only 
certain indication for a diagnosis of swine fever. 

Other authorities regard the spleen infarcts as character- 
istic, wiiilst others swear by the kidney hrcmorrhages, but in 
general the picture w’c get is one of scpticajmia, and insistence 
upon one particular type of lesion as being diagnostic of this 
disease is fundamentally wrong. In England the bowel ulcer 
has long held its ground as a characteristic swine fever lesion 
until the continued grow’th of pig herds in pre-war years 
resulted in overcrowding in hurriedly erected and often badly 
ventilated Danish pig-houscs. Tliis brought in its trail 
attempts to feed for market in record time, with a minimum 
of food — the so-called "scientific feeding" era; the whole 
resulting in the spread throughout English herds of necrotic 
enteritis in particular, to say nothing of swine influenza, 
anaimia, scour and the usual deficiency diseases. TIic wider 
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scope for swine-rearing in America had also resulted in a crop 
of similar diseases, and the greed of English breeders in ove 
stocking their herds thus merely brought English vetenn ^ 
surgeons closer to a disease (necrotic enteritis or pig 
typhoid) already known to their American colleagues. 

The disease may be differentiated from swine ’ 

as there is no cascal ulceration in the latter disease, " ^ , 

skin discoloration is often more extensive or occurs in t e c a 
acteristic “diamond” shaped raised red patches. 
hffimorrhages in the skin are not usually found in erysipe a , 
nor are the lymph glands so pronouncedly haemorr agi . 
There is an absence of pneumonia and of kidney hsemorr ag^ • 
In erysipelas the limb joints may be enlarged and the la 
lymphatic glands are often very much enlarged an o 
bro\vTiish colour. Swine erysipelas seldom attacks very you g 
pigs, old sows and boars. It is usually more rapid in ^ 
and the pigs have a tendency to He down quite a lot, " , 
swine fever does not appear so suddenly, and affects pigs 
all ages. 

Both Aujesky's disease and Teschen disease may be i 
tinguished from swine fever by the absence of splenic and rena 
infarcts, hemorrhages, and lymphatic gland hemorrhagic in 
tration. Whilst swine influenza may carry pneumonic lesions, 
there is an absence of the bowel ulceration found in swin 
fever. 

Undoubtedly the disease most often confused ^^'ith s\nnc 
fever is pig paratyphoid or necrotic enteritis, in which 
organism implicated is the SalmoneUa suipestifer, which is u 
secondary’ invader in swine fever. In paratyphoid it is usual > 
the young pig that is affected; in adult pigs the infection o 
paratyphoid is so mild as to pass unnoticed in the living 
animal, and the only lesions found are at a post-mortem 
examination in dressed carcases in abattoirs {i.e. carcas^ 
that have been scalded and scraped so that the tiny skin 
h.Tmorrhagcs become visible). Paratyphoid is usually found 
during the winter months, whereas swine fever may affect 
pigs during any period of the year. 

Tlie kidney lux-morrhagcs in jKiratyphoid are not so numer- 
ous as in s%rinc fever, and may often be missing altogether, 
whilst the skin lesion* also arc not always so e.xtcnsivc. In 
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paratyphoid there may be present a yellow diphtheritic film 
covering the intestinal mucous membrane in parts. The 
intestinal ulcers are not confined to the c^cum, and are 
not so raised in appearance above the mucous membrane, 
nor are they of the button type as in swne fever. In 
paratyphoid there is a distinct line of demarcation around the 
ulcer. 

Encephalitis is more marked in swine-fever virus infection 
than in paratyphoid, but histological examinations are not 
sufficient to distinguish the two. 

There is a difference in the general appearance of the 
carcases in the two diseases. A pig carcase affected \vith swine 
fever shows the picture of an acute septicemia or bacteremia, 
whereas one affected with paratyphoid tends to give one the 
impression of a milder infection in which the skin and 
kidney lesions are often absent or difficult to find; whilst the 
feces in swine fever are often black in colour in the cecum, in 
paratyphoid they are more of a yellowish tint. Pneumonia 
may not be associated with paratyphoid, whereas it often 
accompanies s\vine fever. 

Methods of distinguishing swine fever from paratyphoid 
have been carried out in Russia, whereby the urine of infected 
pigs is dialysed and filtered, and used with scrum from rabbits 
which had been inoculated with the urine of infected pigs. 
Urine contains a high concentration of virus and little protein, 
which appears to inhibit the antigenic properties of the virus. 
Dialysis of the urine renders it non-to.xic to experimental 
animals. Results arc said to be specific. 

Another test is the modified intradermal Samowdcc test, 
whereby blood from a suspected pig, plus castor oil, is injected 
into the dermis of a knou*n immune pig. The reaction is 
tested by measuring the skin before and twenty-four hours 
after the injection. It is claimed that healthy pigs do not 
react to this test. 

The {^el-diffusion precipitin test, from the pig pancreas, is also 
being developed as a specific test for swine fever. 

Treatment. — Preventive treatment consists in avoidance of 
overcrowding, isolation of fresh swine before introtlucing them 
into the licrd, and in providing the animals with the nccessarj- 
care and attention. Attention must be paid to liygienc. 
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proper feeding, breeding, and the weeding out of all unthrifty 
specimens. Hyperimmune serum is available for use m w 
of outbreaks, but does not appear to be very beneficial ^ 
used in large doses early in the outbreak. Serum ® 
used to provide a passive immunity lasting for a period o rom 
two to six weeks. j-i f rl 

Sicine Fever Vaccination.—h vaccine made from aV . ^ J 
defibrinated blood containing swine fever virus inactiva e 
with a solution of crystal-violet in ethylene glycol and 
as the Crystal-Violet Vaccine now extensively used to pro e 



Fig 43. — Swine Fever, Skis Lesiovs. 


pigs against this disease. Pig’s blood is generally used, but 
lapinized vaccine has been tested ivith promising results. 
Crystal-violet vaccine protects the animal against the natural 

disease for at least 12 months, and may be used on pigs of all ages. 
The great advances being made in tissue culturing of viruses 
may provide an even more satisfactory answer to vaccine 
production. If serum has been used on a herd, then the crystal- 
violet vaccine should not be used until the eighth to the tenth 
day after the injection of the serum. 

The vaccine does not cure, and should not be used on 
ailing pigs. Being a preventive, if used on infected pigs it 
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may increase the severity of the disease and cause death. 
Care should thus be taken that vaccination is only performed 
on healthy pigs, and as the immunity takes about fourteen 
days to develop, the vaccinated animals should not be exposed 
to infection for the first fortnight after dosing. Apart from 
this period of isolation, the vaccine does not cause any dis- 
turbance to the healthy pig. Yoimg pigs from non-vaccinated 
SOU'S may be vaccinated before weaning, but where the mother 
has been vaccinated rvith crystal-violet vaccine, the young 
pigs should be kept for fourteen days after weaning before 
being injected. 

The sites normally used for injection are the base of the 
ear, or the inner aspect of the thigh, and the dose for pigs up 
to 70 lb. live weight is 5 ml., with double the dose for pigs 
over that weight. It should not be injected too deeply into the 
fat, as the dye can remain there and be seen in the cured bacon. 

This vaccine has many advantages over the older simnl- 
ianeons method, where a combination of serum-virus was 
used, in that there is no danger in its proper use, and only 
one dose is sufficient for a twelve-months’ immunity, enough 
to tide the pigs over to slaughter age. 

B.T. Vaccine fBoynton’s tissue vaccine) is made from 
finely ground virus tissue, and it is claimed for this vaccine 
that it is both adequate and safe. These tissue vaccines are 
made from spleen, lymph glands, kidneys, testicles, spinal cord 
and red marrow with blood suspended in glycerine i in 4 to 
which I per cent, eucalyptol is added. 

Hygienic precautions must be applied in ever^' outbreak 
of swine fever. Ailing pigs should be isolated at once. Pens 
should be cleaned out and thoroughly disinfected. Movement 
should be restricted as far as possible, whilst attendants should 
disinfect their boots before entering and on leaving infected 
premises. Above all, the sem or vaccines used must be in the 
hands of qualified veterinary' surgeons only. It should be 
illegal for such articles to get into the hands of any pig man, 
however intelligent and able he may be. 

In Great Britain s\rinc fever must be reported to the jxilice. 
as is the case with anthra.x and the other scheduled disc.iscs. 

The Ministry of AgriaiUurc and Fisheries are notified by the 
police and they send one of their veterinary surgeons to investi- 
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gate and report. The veterinary surgeon diagnoses the disease, 
but his diagnosis is subject to confirmation by the 
officers at the laboratory of the Ministry, to whom the e 
officer for\vards material from a dead animal. The 
forwarded should be sufficient to confirm the field o 
diagnosis, and it may be necessary to slaughter some o e 
ailing pigs to obtain confirmation of the suspected exis ence 
of the disease. Dead carcases must be cremated or bune 
in a covering of quicklime. • r f H 

Restriction on animal movement into or out of the in ec e 
place is put in force by the local authority, and may reniaui 
in force for about three weeks or more, and the in-con ac 
animals may either be sent under a special licence to an 
abattoir for immediate slaughter, or the owner may deci e 
to call in his veterinary surgeon to carry out protective mocu 
lation \vith hyperimmune serum. 

Breeding stock should be separated from the diseased pigs. 
It is advisable to destroy all ailing pigs, and a separate atten 
dant should be provided for them. Utensils, pens, etc., 
should be thoroughly disinfected \vith an approved disin- 
fectant. (The local authority in each district has a list o 
such approved disinfectants.) 

Where the owner of the herd decides to adopt serum 
treatment the cost falls on the owner, as it roust be administere 
by his own veterinary surgeon. The advantage of adopting 
such treatment is that it enables pigs to be protected by an 
immunity which allows them time to be finished for slaughter 
or to be moved to a non-infected part of the premises. If 
inoculated with serum are mixed \vith pigs suffering from 
swine fever they will probably get a mild form of the disea^. 
and if that is done before the effects of the serum immunity 
are worn off the pigs will then remain permanently immune 
from swine fever. Owners w'ho wish for a permanent immunity 
are therefore advised not to slaughter off all their affected 
pigs, so as to have some available for mixing with the serum- 
inoculated stock. It should be remembered that there is 
alwa>-s a danger of an individual pig being already infected 
with the disease before the serum was administered. In that 
case the serum should not be blamed for failing to protect 
such a pig from a fatal attack of swine fever. 
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The immediate reporting of suspected cases to the police 
stressed, so that losses may be cut do^vn to a minimum, 
1 better results obtained from the serum treatment. 

The reporting to the police does not in any way relieve the 
^er of his responsibility for the care and maintenance of 
pigs, or for the prevention as far as is practicable of un- 
essary suffering from illness or other cause. The owner is 
liberty at any time, before or after the confirmation of the 
atence of the disease, to have his pigs treated on the infected 
ce by his own veterinary surgeon, provided the latter 
ains the necessary permit from an inspector of the local 
hority (generally a police officer) to enter the infected place, 

1 disinfects himself on leaving in accordance with the rules 
forth on the Notice of Restriction served on the owner. 
Rabies (hydrophobia, dog madness, lyssa). — This disease 
efly affects dogs, but is capable of being passed to pigs 
ough the bite of an infected dog. It is thus through the 
line species that the disease is spread. The disease is 
iely distributed throughout Europe, Asia, Africa and 
lerica, and was once known in this country, too; but thanks 
a very strict quarantine on all imported dogs, Britain is in 
i^rtunate position of being free from rabies. 

The cause of the disease is a filtrable virus which is inoculated 
means of the teeth of an infected dog. In experimental 
imals, where the virus is injected directly into the brain, 
ith may take place within a week, but in the case of inocu- 
ion by the bite of a rabid animal, symptoms do not usuall}' 
pear until about three weeks later, and they may even be 
l^yed for six months or, according to some authorities, a 
lole year. Not all animals so inoculated become rabid; 

' proportion is believed to be about one in four or five, 
pending upon the virulence and amount of the virus present 
d the part of the body into which it ^vas inoculated. In the 
man being bites upon the face and hands are likely to result 
mbies sooner than bites elsewhere, owing to lack of pro- 
-tion by clothing, and to the rich ncr\'c supplies of these 
rts of the body. 

Galloway and Elford. using a Pasteur Institute strain 
aris) of fixed vims, found that the particle diameter of the 
ms m their evaluation Nras from loo to 150 mg. 

K 
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The rabies virus travels up the nerve trunks to the brain 
and spinal cord, and is also disseminated through the nerve 
tissues of the body. The peculiar bodies found by ^Negn 
in the central nervous system of rabid animals were be 
to be stages in the development of the infectious agent, an i 
cultures by Noguchi small oval granular bodies ^yere observe 
just visible by high magnification. Inoculation of sue 
cultures produced rabies in experimental animals and dogs. 

Symptoms . — ^In the pig affected with rabies there may ^ 
some history of a dog bite. The animal goes off 

and 


dull and quiet, and this stage later merges into one : 
the appetite is abnormal, the pig becomes aggressive 


greatly excited, ready to bite and fight. This is agam 


followed 


by a stage of paralysis and w'eakness of the hind-quarters, 
\vith a general paralysis which may prove fatal in from one to 
four days’ time. . 

A post-mortem examination might reveal some abnorma 
material in the stomach, with evidence of some emaciation, 
but for a positive diagnosis resort has to be made to the micro- 
scopic examination of the hippocampus and the discovery o 
Negri bodies, and there are also histological changes in the 
sympathetic ganglion of the vagus nerve. 

Treatment is strictly prohibited in this country, but the 
disease is hardly likely to be encountered in British pig^ 
nowadays. The Jlinistry of Agriculture and Fisheries deal 
with this condition, as they do \vith all the scheduled diseases. 

Pasteur’s treatment is used in many countries for the cure 
of rabies. This consists of a series of injections of virus of 
varying virulence. Other types of protective inoculations are 
also used, such as the use of a glycerocarbolized vaccine, which 
is harmless and effective. 

Atrophic Rhinitis of Pigs (rhinitis chronica atrophicans). 
This disease occurs in young pigs under six months of age, and 
although suckers and weaners are the ones most frequently 
affected, it is not unknown in sows and boars. The disease 
attacks herds in the United States of America, Germany, 
Denmark and the Scandinavian countries. Until recent 
months it w’as not known in Britain, but following the importa- 
tion of some Continental pigs into England and Scotland 
towards the end of 1953 and the early months of 1954. cases of 
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atrophic rhinitis have been found in the progeny of such 
imported stock, so that the British Government has now 
brought the disease under its control through the " Atrophic 
Rhinitis Order ” of 1954. This has the effect of including the 
condition as a notifiable disease along with Swne Fever and 
the other diseases scheduled under the Diseases of Animals 
Acts and Orders. 

In certain American states the name bull-nose of pigs 
is given to this form of rhinitis, but it can occur without any 
of the granulomatous swellings found in bull-nose, and it 
spreads to newly purchased pigs, indicating some contagion. A 
rhinitis does occur in many pigs following an acute sinus infec- 
tion or secondary to virus pneumonia, but that does not lead 
to distortion of the nares as in atrophic rhinitis, although it 
may show some deformity of the turbinate bones. An ordinary 
rhinitis is not contagious, but atrophic rhinitis is, and it may 
occur without any lung lesions, as well as in conjunction with 
pneumonia and empyema. Transmission is by direct contact. 

The exact cause is not known, but various factors have 
been suggested, such as a congenital predisposition in animals 
having a relatively short snout. Short-snouted breeds arc 
common in Britain, but this disease has only been encountered 
there in the progeny of long-snouted European pig breeds. 
Short-snouted breeds naturally have atrophied nasal bones, 
but they are not known to have harboured this disease in 
Britain. It has also been regarded as a chronic form of 
pyocyaneus rhinitis as being due to infection with B. pyogenes, 
with spirochretes, or a virus. The possibility of an affinity 
with vitamin or mineral deficiency does not seem to have been 
thoroughly investigated as yet. Experiments on piglets up to 
4 days old have sho^\^l that crude lung and turbinate suspen- 
sions treated with penicillin and thallous acetate can reproduce 
turbinate atrophy, whilst oxytctracyclinc appears to inhibit the 
agent. Pasleurella mulloctda and Alcaiigenes species have been 
recovered from some atrophic turbinates, and found capable of 
reproducing the disease. Prolonged irritation of tlic nasal 
cavity by non-infcctious materia! vill also produce turbinate 
atrophy, but not the pneumonia. From nil this it has been 
suggested in the Unitctl States, that atrophic rhinitis is not a 
sjwcific dise.'Kc. 
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Affected animals are unthrifty and stunted in 
growth, v.-ith snuffles owing to an accumulation of purulent 
or bloody exudate in the nasal ca\'ities. The riristed snou is 
better seen %dewed from the front, rather than from the si e* 
Young piglets from 2 to 6 weeks old can be infected, get to e 
acute stage, and proceed to a more chronic and milder s a e 
later. The lacrimal duct is often choked resulting m ^ 
tear-and-dirt stained patch below the eye. There is frequen 
sneezing, especially if the pigs are disturbed purposel)’, " 



Fig. 44. — Atrophic Rhinitis. Cross section of the J^ose or 
L\sdkace Pig. 

the increased respiratory movements bring out the snoring or 
snuffling. Appetite is in abeyance, and the pigs rub their snouts 
against the pen walls as though trjing to get rid of some irritant. 
There may be some nasal bleeding, conjunctiritis, and sjTnp* 
toms of pneumonia. Later on there is a nasal distortion, with 
a swelling or enlargement of the facial bones. 

Post inoriem . — If the head is sa\\'n transversely over the 
snout about three or four inches from the tip of the nose, the 
septum nasi as well as the turbinate bones can be examined. 
The septum may be twisted to one side or even necrotic, whilst 
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the turbinate bones are deformed so as not to fill the nasal 
cavity, whilst the nasal mucosa is inflamed and may even be 
purulent. The degree of degeneration in the nasal turbinate 
bones varies from a slight shrinkage to complete disappearance. 
The facial bones are swollen, with some sinus infection, whilst 
the lungs may show lesions of pneumonia, of multiple abscesses, 
or of empyema. The carcase is emaciated in advanced cases. 
Done reports large granular basophil inclusions, and smaller 
acidophil inclusions in the nuclei of the nasal mucosa glands. 

Treatment . — No effective treatment is known, although the 
administration of iodides, nasal douches, etc., have all been 
tried. The building up of a strong resistance in the young 
animal through the medium of the its own dam would appear 
to be the rational treatment to suggest, as a preventive 
measure. Heavy sulpha drug dosage into the blood stream is 
likely to give better results than antibiotic treatment, as far as 
the curing of lesions due to secondary invaders is concerned in 
weaners. In Britain the Atrophic Rhinitis Order of 1954 lays 
down the procedure to be adopted. 

Under this Order the disease is notifiable, and a veterinary 
inspector serves notice upon the herd owner to have the 
suspected pigs isolated, pending inspection and slaughter. 
For this compensation is payable to the c.'ctcnt of one-half tlie 
value of the affected pig immediately prior to slaughter, and 
full value for the in-contacts. Tlic premises where the animals 
have been arc thoroughly cleansed and disinfected, as are any 
utensils used for the infected pigs. Tlie local authority is 
responsible for seeing that this Order is carried out. 

Differential diagnosis . — Ordinary riiinitis does not result in 
the distortion of the nasal bones found in this condition, nor is 
there usually any nasal bleeding. In acute pneumonia or 
pleurisy, in addition to the absence of distortion of the nose, 
it is not usual for a whole litter to be affected all at once. 
Resort to slaughter and examination of the nasal lx)ncs and 
membranes may have to be rc.«tortcd to in order to distinguish 
between rhinitis and paratyphoid or necrotic enteritis and 
swine fever nasal gleet. 

A condition first described in Britain in 1955 by Done, and 
called Inclusion Body Rhinitis (IBR), is clinically related to 
atrophic rhinitis. Done reported that typical lesions couhl l>e 
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demonstrated in the early stages of atrophic rhinitis, and that 
atrophic changes could be produced in susceptible young pig 
by the intranasal instillation of material from pigs affected 
IBR. (Harding (1958)) suggests that the causative agent 0 
IBR is a member of a group of agents causing cytomegalia in 
man and a number of other animals, and may be a factor in ^ 
production of atrophic rhinitis. 
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DISEASES (GENERAL) 

Tuberculosis. — ^This disease affects both man and animals, 
and is known by a variety of names such as consumption, 
phthisis, scrofula, pearl disease, lupus, grapes and tabes 
mesenterica. The organism responsible is the Mycohacleritim 
tiihercttlosis or Koch’s bacillus. There are several varieties 
of the bacterium, and practically all common animals and man 
are susceptible to it, including wild animals when in captivity. 
The normal progress of this disease is slow and it is charac- 
terized by the formation of nodules or " tubercles ” of varying 
sizes in different parts of the body. Tins slow progress of the 
disease often masks its symptoms in the pig, and most cases 
are not found out until the animal is slaughtered and the 
disease detected by a meat inspector. 

Whilst the associated organism is M. tiiherculosis, the 
predisposing cause appears to be domestication, witli its 
attendant restriction upon movement, access to sunlight, fresh 
air, green food, etc. The disease may thus be classed as one 
of civilization, but although it is a very old disease, evidence 
of its ravages being said to have been found in ancient Egypt, 
it is not hereditary in that the bacterium is not passed through 
the ovum, but it may be congenital. Tlic young animal may 
be born with the disease derived from an infection in tdero. 

The three most common types of the M. tuberculosis arc 
the “ human,” ” bovdne,” and ” avian ” types. The bacterium 
is a slender rod-shaped organism witli rounded ends, and 
showing granular forms under certain conditions. Its length 
is from 2 to 5 n, and its vidlh from 0*3 to 0'5 ft. It is 
usually in the form of straight rods, but it may be bent, 
appearing singly or in groups, or branched. It is non-motilc, 
and is believed to be a non-spore producer (althougli certain 
beaded forms arc sometimes seen), growing on glycerin agar, 
blootl senim. egg slant or bouillon. It is aerobic, with 
temperature limits for growth of from 29® to .^2* C., and with 
«35 
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the exception of young and rapidly growing forms it is acid- 
fast, and is usually demonstrated in cover-glass smears with the 
Ziehl-Neelsen method (or some of its modifications) used or 
staining acid-fast organisms. The organism is destroyed y 
heat at 85” C. for five minutes, or boiling point for one minu^. 
A dihydric alcohol called phthicerol has been isolated from t e 
wax fraction of both the human and bovdne types of 
iuberculosis. 



Fig. 45. — Hind-quarters of a Pork Pig, showing Tuberculous 
Lesions in the Spermatic Cord. 

Tubercle bacteria do not multiply in nature outside the 
animal body, and so dissemination depends upon infecti^ 
animals and material from infected animals. Tlie microscopic 
appearance of the three types of 3/. tuberculosis is vcr>* 
similar, and it is only by tj'ping through experimental 
animals that the t>*pes can be distinguished \%ith certainty. 
Infection in pigs is believed to l>c al)out two-thirds from the 
bovine type, witli the avian tjTie responsible for almost all tlic 
remaining one-third, with pcrlta]>s a trace of infection due to 
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the human type bacilli. Cornell and Griffith found from 
experiments with diseased glands from pigs that natural in- 
fection in that animal might be from bovine, avian or human 
strains of the bacillus, but that the chief cause was the bovine 
tubercle bacillus. They found that the avian bacillus is 
responsible for a considerable proportion of the cases in which 
the lesions are apparently confined to the l3nnphatic glands 
of the alimentary tract. Cotchin, reporting on the isola- 
tion of tubercle bacilli from the submaxillary lymph nodes of 
eighty-six pigs, \vas able to isolate strains of the organism 
from sixty-eight cases. Of these strains twelve were of the 
avian type, and a further ten described as probably of avian 
type, while forty-six were of the mammalian or bovine strain. 
The writer has found that in the course of the inspection of 
millions of pig carcases of all ages from various parts of 
the British Isles, ii per cent, showed some lesions of tuber- 
culosis. Since the eradication of the disease in dairy cattle in 
Britain, the disease in pigs has dropped to about 3 per cent. 
The percentage of porcine tuberculosis in the United States is 
also said to be ir per cent. In some meat export works in New 
Zealand up to 20 per cent, of the pigs have been found to be 
tuberculous, according to Hankin, most of the lesions appearing 
in the submaxillary lymph glands. By far the highest incidence 
of tuberculous lesions is found along the alimentary tract glands, 
the submaxillary glands of the throat and the mesenteric glands 
of the intestines, pointing to an infection by ingestion rather 
tlian inhalation. Other possible routes of infection, apart from 
ingestion, arc inhalation, inoculation — e.g. via wounds such 
as the castration wound — congenitally, and by way of the uro- 
genital tract from boar to sow during ser\dcc. All these latter 
methods arc extremely rare in pigs, although a tuberculous 
infection in the spermatic cord in a castrated pig is occasionally 
found, with no evidence of the disease clscwlicrc in the 
l>o<ly. 

TIic common method of infection in the pig is from the food 
supply, where milk or milk products from tuberculous cows 
arc fed unboiled to pigs, or where food and pastures arc 
contaminated by the excreta of tuberculous animals, notabh' 
ili'-ca<c(l ponltrA’. .Most of tlie tiilH-Tculotis pigs in Britain were 
fountl in the (li‘*tricts where dairj' products were nomially fetl 
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to pigs, and where there was a high percentage of tuberculous 

COWS. * 

In the United States avian infection plays a greater par 
in porcine tuberculosis, as the incidence of tubercu osis 1 



Fig 46. — Lung Tuberculosis is the Pic. shou'isc Lnla ^ 
Bros-chial L\'«piiatic Clasd and a Tuberculous Pn'evmo- 
OF THE Anterior Lobe of the Lung 


bovincs is low in that country owing to the eradication methods 
in force. 

Tlie disease may affect pigs of all ages, although there is a 
greater tendency to generalization in the young. The more 
acute tjTK; of tuberculosis is often encountered in the piS 
to bacon weight, whereas old sows and boars tend to show 
a type of the disease in which calcified lesions arc more common. 
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Symptoms . — ^At first pigs affected with tuberculosis appear 
to thrive and put on fat. The appetite is good, later becoming 
capricious. Further symptoms depend upon the site of the 
lesions in the body; usually these are in the throat glands 
and the mesenteric lymph glands. In cases where the throat 
lymph glands are badly infected and swollen there may be a 
distinct swelling of the jowls, visible during life. If the animal 
is made to walk and exert itself a harsh blowing noise can be 
heard, as though there were some throat obstruction to 
respiration. There may be a husky cough. In tabes mesen- 
terica emaciation sets in wth diarrhoea, alternating nath 
periods of normal facal passage. The abdomen may be 
tucked up, and in the later stages of the disease anemia is 
a pronounced symptom. 

The slow development of symptoms in this disease and the 
localized condition often found on post-mortem examination 
make the diagnosis difficult in many cases without the aid 
of the tuberculin test, whilst the finding of acid-fast bacilli in 
the sputum and discharges will necessitate a resort to biological 
methods in order to demonstrate with any degree of certainty 
that one is dealing witli tubercle bacilli and not some other 
acid-fast organisms. 

The tuberculin test may have to be resorted to in the case 
of valuable breeding animals. Tlie subcutaneous test, which 
was once widely used in cattle, was superseded by the double 
intradennal test, the latter being now replaced by a single 
intradcrmal test. An area of skin at the base of and behind an 
car is shaved and cleansed, after wliich a dose of concentrated 
tuberculin, usually mammalian, is injected into the dermis. 
Skin measurements arc taken prior to the injection of the first 
dose, and at the seventy-second hour. A diffused swelling, 
somewhat cedematous, and in many cases painful, indicates a 
positive reaction. In a non-rcactor there should be no swelling 
beyond that due to the actual injection itself. Tlie size of the 
swelling in a reacting pig bears no relation to llie c.xtcnt of the 
lesions found in the body, as the test sen’cs to indicate the 
presence or absence of a tuberculous infection rather than the 
c.vtcnt of such infection. 

A reacting pig shows first a small firm nodule at the site 
of the injection, and this soon increases in size, becoming 
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cedematons and purple. The reaction increases in size Mtil 
the seventy-second hour. Sometimes ulceration takes p ac r 
but the reaction has usually subsided in about a week. T roi^ 
out this period the pigs show little or no disturbance in eir 
feeding and general health. It is generally recommended 
that the tuberculin used for pig testing be mammalian, usmg 
0-1 ml. at a strength of 1-5 mg. per ml., and that the site o 
injection be the skin at the anterior border of the ear aboui 
one-third up from the base, but the site will naturally 
upon the breed of the animal — i.e. the shape of the hea an 
ears — and the convenience of the surgeon cany^ing out the te^ 
In the cutaneous test a prepared area of skin is scan 
and then painted over with concentrated tuberculin, n a 
positive case the skin becomes cedematous and sw'oUen in rom 
twenty to thirty hours, and this persists for some days. 

The ophthalmic or conjunctival test is difficult of apphca 
tion in the pig. In this test a few drops of specially prepare 
concentrated tuberculin are dropped into the conjunctive sa^ 
and the head held firmly until the tuberculin is distribute 
under the eyelids. The eye is examined at the eighth or 
ninth hour after%vards, and compared with the normal c>e. 
The positive reaction consists in some conjunctivitis with some 
purulent discharge in the inner canthus, and this may persis 
for a few days. 

Post morietn . — ^Nearly all cases of tuberculosis in pigs are 
only discovered at a post-mortem examination in an abattoir 
in the course of meat inspection. The commonest form o 
lesion consists of a tiny spot or spots of yellow pus in one of the 
Umiph glands. The submaxillar)' glands are often afTected m 
this way. but it must be remembered that secondary pus-form- 
ing organisms may invade a tuberculous gland and cause man> 
of these lesions Hankin submitted some fifty such pig glancU 
to a. microscopic lest and found only three positive; a further 
twenty-six were submitted to a biological test by guinea p‘g 
inoculation and eleven were positive and fifteen ncgati'e. 
Cotchin, to who*ic work reference has already l>cen made, al'*^ 
found he was able to isolate strains of tubercle bacilli from only 
sucly-eiglit out of the cighty-six ca«es in t!ic submaxillar)' 
lymph glands of the pigs. Corynebactennm eqm was ivolated 
from eight of such cases showing lesions resembling tho'^ of 
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tuberculosis in the glands concerned. These findings are of im- 
portance, as they show that not all the naked-eye diagnosis of 
tuberculosis in pigs’ heads after slaughter is true. In searching 



I'lc. 47. — Tujij:hculosis in the Pic, showing Lesions on the 
Plel'ka Covering the Rins. 

A iwrtion of the right lung is adherent to the cliest wall and contains 
calcified masses. The iKxlies of the last cen-ical and first thoracic 
vertebra: also show lesions of the disease, wliiLt fiirtlier centres 
arc found about the ninth thoracic sx'rtehral IkxIv and in the 
spinal canal. This bacon pig. although comparatively ’* lean," 
shows no lack of peritoneal fat. 

for acid-f.'ist organisms in such lesions it is often impossible 
to find any, although some may Iw found in the apparently 
healthy gland substance. Similar lesions may be found in any 
or all the lymph glands of the iKnly, <lej>cnding on the extent 
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of the infection. Later, the glands become swollen, congested 
around the periphery, and show distinct evidence of ^ c 
presence of caseous matter. At a later stage this caseation 
may give v’ay to calcification foUowng the deposition of hme 
salts in the glands and lesions. In miliary tuberculosis 
small miliary tubercles are found throughout the lungs an 
liver. The disease may spread to all the organs throughout 
the body, and is sometimes found in the bones, notably those 
of the vertebra. The bone becomes softened and cavities are 
formed filled with a caseous yellow matter. For this reason 
it is advisable in meat inspection to have all pigs in whic 
tuberculous lesions are found split do\TO the backbone, so 
that the vertebra can be examined. The disease spreads via 
the lymph stream, but when generalization sets in the bacilli 
may be carried by the blood to any part of the body. 

Tuberculosis of the bronchial glands is often accompanied 
by tuberculosis of the hepatic glands, and although^ roost 
of the larger lymph glands in the body may show distin^ 
lesions, the smaller glands, such as the subdorsal and sub- 
lumbar glands, will often show no evidence of tubercles, but 
just a slight swelling and congestion of the gland substance. 
It is sometimes possible to find that the lymph glands on one 
side of the body are badly tuberculous, nith no macroscopic 
evidence of the disease in the corresponding lymph glands on 
the other side of the body. Also, tuberculosis of the vertebra 
column is sometimes encountered, with no lesions \isible in any 
lymph glands, and a tuberculous mastitis is often seen in 

In the United States of America, of 45A million pigs killed 
under Government supervision, 11 per cent, were afTected 
with tuberculosis. Experiments carried out in Ameriw 
show that where the disease was localized, as found m 
slaughtered carcases, a histological and biological test of 
apparently healthy Ijmph glands in a small percentage of 
cases showed that virulent bacilli could be recovered from 
such glands. 

For the discovery* of acid-fast organisms in suspected cases 
the welhknown Zichl-Ncelsen methotl of staining is resorted to. 

Treatment . — Curative treatment is useless, and where the 
disease is suspected, attention should be paid to the possible 
sources of infection — milk or milk products, tuberculous 
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poultry, an infected, breeding sow or boar, etc.; steps should 
be taken to prevent any further contamination. WTiere pigs 
are found at slaughter to be tuberculous, an attempt should 
also be made to ascertain the breeding sow, and she should be 
slaughtered off if tuberculous. Housing, sanitation, and feed- 
ing all play their part in this disease, and the general conditions 
under which the pigs are kept should receive attention. If a 
herd of cows is kept on the same farm, they must be tested 
with tuberculin by a veterinary surgeon. All reactors and 
tuberculous animals must be slaughtered. Poultry should 
not be allowed to contaminate pig pastures, feeding troughs, 
and sties. 

B.C.G. Vaccine. — h considerable amount of research work 
with B.C.G. vaccine in calves has been carried out in this 
country. It has been shown that calves which receive the 
vaccine intravenously resist infection by artificial or natural 
exposure at a subsequent date. The duration of the resistance 
has not yet been fully established, but it is knowm that, in 
order to obtain satisfactory results, it is necessary to reinforce 
the resistance by further injections from time to time. The 
present procedure is to inject the vaccine at sLx-monthly 
intervals. The vaccine is now in general use in many countries 
for combating the disease in human beings. 

Aujesky’s Disease (infectious bulbar paralysis, enzootic 
meningo-encephalomyclitis, pseudo-rabies, mad itch). — This 
disease is caused by a filter-passing ncurotropic virus. It 
is possible that there arc strains of this virus affecting a variety 
of animals and causing some slight variation in the sjmptoms 
e.xhibitcd. Tlic rat lias been blamed for transmitting the 
disease, and so has infected garbage and kitchen waste. Cats 
have been known to develop tlic disease after fighting rats. 
Whilst suspension of brain material from infected piglets has 
failed to set up the disease wlicn injected into others, intra- 
cerebral injections of brain material from c.\'perimcntally 
infected rabbits have been known to cause the disease to 
appear in pigs. 

Inflammatory lesions of the central ncr\'ous s}*stcm arc 
prominent in the disease, whicli causes a transient illness, witli 
depression, inappctencc, rise in temperature, and a degree of 
contagion. Tests for neutralizing antibodies against the 
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virus were made in America, by inoculating guinea pigs 'vith 
mixtures of serum and virus. Neutralizing antibodies 
found to be present in most of the blood samples used. Similar 
tests carried out in England proved negative. Using a 
Hungarian and an American strain of the virus, Galloway an 
Elford found no essential difference between the two. They 


reported the virus to have a particle size of lOO to 150 m/i. 

Symptoms . — ^The incubation period in naturally occumng 
cases is from one to four weeks. The young pigs appear du , 
give up suckling, and walk aimlessly around the pen. Accom 
panying this lassitude is a rise in the temperature of the m 
fected animal to 104“ or 106°. Muscular tremors appear 
all over the body. The pig lies down, rolling its eyes. The 
nose is e.xtended backwards and upwards, eyes closed, 
and legs extended stiffly, with a hollowing of the back. The 
epileptic spasms disappear leaving the animal e.xhausted, bu 
any excitement or attempt to get up even wll bring^ on 
another spasm. The pig affected may appear to be blind, 
rubbing its nose against the pen wall, or rubbing the mouth 
with the forelimbs, until the part becomes sore and bleeding- 
Some frothing at the mouth, champing of the jaws, and vomit- 
ing is sometimes seen. In other cases the pig sits like a dog, 
or crawls on its belly. The voice gets progressively weaker, 
and may be lost entirely, as the animal becomes more helpless. 
Sensitiveness in the skin is decreased in parts, and is 
occasionally lost entirely. The patellar refle.x is absent. 
Some cases show good appetite, and in such cases the prospects 
of recovery are usually good too. Tbe period of convalescence 
is, however, long, from one to three months. Conjunctivitis 
and constipation are other symptoms of the disease. In bad 
cases the disease terminates fatally in from eight to twenty- 
four hours. 


Diagnosis . — This disease may be distinguished from rabies 
by the absence of any aggressive symptoms in the animal 
affected. ConNulsive sjuiptoms are a feature of Aujesky s 
disease, and a rapid spread amongst animals in a herd, with 
many recoveries, differentiates it from strine fever. Teschen 
disease, which is so similar to Aujesky's disease as to cause 
It to be regarded by some people as merely a variant of the 
latter condition, is said to be differentiated by inoculation of 
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material from infected rabbits only. Such inoculation does 
not produce Teschen disease in pigs. 

Post mortem . — The only changes apparent are a hypersmia 
of the brain. Suspensions of brain substance from pigs dead 
of the disease, if inoculated into rabbits, may cause death in 
the experimental animals in about three days' time. Histo- 
logical examinations of the central nervous system may show 
a lymphocytic non-purulent encephalomyelitis extending to 
both the grey and white substance. There is an overgrowth 
of the glia cells, especially in the dorsal grey horns of the spinal 
cord. There may also be a cellular infiltration of the meninges 
and a severe derangement of the nerve cells. No inclusion 
bodies may be visible. These tissue changes are said to develop 
within a few days or a week after the onset of symptoms. In 
young pigs they may develop within a day after the first 
symptoms are shown. 

Treatment . — No effective curative treatment is at present 
available, and preventive measures should consist in the 
destruction of rats on the premises and the avoidance of con- 
tact between rats and young pigs. The proper feeding of pigs 
and the provision of healthy surroundings may do much to 
prevent this and many other conditions in pigs. Hyper- 
immune serum has been found to be ineffective in protecting the 
live pigs, although it may neutralise the virus experimentally. 

Teschen Disease. — Tliis disease is an encephalomyelitis of 
pigs which has been described as occurring in Czechoslov'akia, 
Germany and Switzerland. It has many features in common 
with Aujesky’s disease, and may well be a variant of that 
disease (see Talfan disease). Teschen disease is caused by a 
filter-passing ncurotropic virus. Ricdmiiller claims to be able 
to differentiate this disease from Aujesky's disease by tlie fact 
that wliereas material from experimentally infected rabbits may 
set up the latter disease in pigs, that is not the case in Tcschcn’s 
<lisease. Morzan claims that his condition can be diagnosed 
histologically, and that the lesions do not occur in any other 
pig diseases. Teschen disease results in certain characteristic 
changes in the central nervous sj'stem, such as a perivascular 
lymphocytic infiltration and a degeneration of the ganglion 
cells in the ventral horns, especially in the posterior part of 
tlie cord. In swine fever and paratyphoid, the lesions are 
L 
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evenly distributed throughout the white and grey matter. In 
spite of that, the disease would appear to have more m common 
with Aujesky’s disease than any other. 

Rats are not regarded as being responsible for the spre 
of the infection. Kitchen waste and garbage are blamed lor 
the spread, as also is direct infection through contact mtn 
discharging skin lesion, saliva, urine or mucus, blood ana 
offal from home-killed pigs. 

Symptoms.— In slowly developing cases the gait becomes 
somewhat stiffened, with a tendency to trip, due to the muscu 
lar rigidity. Temperature may rise to 106°, w’hilst the anima 
may be completely helpless, lying on its side, or squatting 1 
a dog, as in the previously described disease. Spasms o ^ c 
limb muscles occur, with grinding of the teeth and smackuic 
of the lips. The animal is in acute pain. Skin sensitivity is 
decreased or lost. The appetite may remain good, 
such cases the chances of recovery are also good, although e 
period of convalescence may be a long one. 

Treatment . — ^There is some evidence that this disease 
occurs on farms where overstocking and faulty feeding are 
prevalent. Vaccine treatment is still in the e.xperimental 
stage, but attention to hygiene and dietetics should prove ot 
value in checking the spread of the disease. The slaughter 
policy, with disinfection and isolation of premises, has been 
successful in preventing its spread. 

Actinomycosis. — ^This disease is most often found in cattle, 
where it is known as “lumpy jaw.” In pigs the disease 
usually attacks the udders in sows, and is very rarely found 
in pork and bacon pigs. 

The organisms responsible for this condition are members of 
the Actinomycetaceae family (dc/inoiuycrs bovis and Israeli and 
Streptomyces species), believed to be normal inhabitants of the 


alimentary’ canal of pigs. The organisms grow in the tissues as 
small colonies from microscopic dimensions to those about the 
size of a pin's head. A young colony is usually composed only of 
filaments, but in older colonics the club formation may be seen 
at the periphery. Tlje ends of some filaments may break up. 
giring the appearance of cocci. The dubs are add-fast provid^ 
a 3 per cent, solution of sulphuric acid is used for decolorizing 
with the Ziehl-Nedsen stain, a saturated solution of picric 
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acid being used to remove excess of colour and give a yellow 
background. The filaments are Gram positive, but the clubs 
are usually Gram negative. 

The actinomycotic pus is often of a greenish-yellow colour, 
and may show yellow irregular particles throughout, these 
being the colonies of actinomyces. 

Symptoms. — A lumpy swelling in the region of the sow's 
udder is usually noticeable. The swelling may take the form 
of multiple small abscesses distributed throughout some of the 
mammary glands, or it may occur as a large pendulous swelling 
on one gland, often with some open discharging sores where 
there has been some secondary infection with pyogenic 
organisms. In extreme cases the swelling may be so large 
as to cause the gland to touch the ground when the sow is 
standing. It occurs in sows that have had numerous litters. 
When the disease affects some of the internal organs, symptoms 
are not usually recognized during life, and they largely depend 
upon the organs affected. If in the stomach, the disease may 
set up indigestion and a general emaciation which is not at all 
specific. 

Post mortem . — -A purulent form of mastitis may be en- 
countered, often with dense, tumour-like formation. In other 
cases small abscesses may be found along the region of the 
mammary glands; these abscesses are about the size of a 
(lazcl-nut, and may extend along the whole length of the 
mammary glands in sows. On rare occasions similar lesions 
due to the actinomyces may be found internally on the 
abdominal wall, in the internal organs and tonsils. Lesions may 
occasionally be found in the spermatic cords of castrated pigs. 

Treatment . — Iodine was once tliought to be a specific for 
this disease, but it is now known that many of the conditions 
for which tlic iodine treatment was applied were caused by 
the actinobacillus rather than the Actinomyces group. Drugs 
of the sulphanilamidc group arc worth trj'ing in this condition, 
as the infection is often complicated by the presence of cocci 
in the lesions. Treatment with sulphapjTidinc and colloidal 
iodine may sometimes give good results if it is considered 
wortli adopting, when the age and economic value of the 
patient are taken into account. Sulphadimidine and strepto- 
mycin e.\ort an excellent sjTicrgistic effect. 
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ActinobacUIosis (also kno™ as "Wooden Tongue ) 
disease primarily of cattle caused by the Aclmobacillus Itgmerest 
which was at one time confused rvith the disease actinomyco . 
The actinobacillus is a small non-motUe orgamsim and botn 
the organism and its clubs are Gram negative. The acting 
bacillus tends to invade soft tissues, and may be found causi g 
lesions in the lymphatic glands. It is not knotvn for certa 
what percentage of the actinomycotic conditions founa 
pigs are due to this organism, but it is possible that many 
the spermatic-cord and lymph-gland abscesses containing a 
greenish-yellow pus, and often surrounded by a thic ' rou 
capsule, may be due to the actinobacillus. 

Symptoms.— These are similar to those found in the con- 
dition kno\\’n as actinomycosis. The internal lesions, eing 
usually quite local in origin, are not discovered until after dea i- 
Iodine in the form of potassium iodide has been long 
recognized as giving good results in the treatment of 
bacillosis, and a treatment with potassium iodide, coHoic a 
iodine, or sulphonamidcs may be worth trying in the case o a 
valuable patient, but it is hardly likely that any breeder 
wish to breed from a sow affected with abscess formations in t ic 
mammarj’ region, and as it is usually old sows that arc affoctc 
with these actinomycotic conditions, it is often best to fatten 
them up for slaughter rather than attempt treatment. Sodium 
iodide in a solution of i oz. to a pint of distilled vatcr has been 
used successfully for the treatment of actinobacillosis in cattle 
in America bj’ intravenous injection. It is possible that a 
correspondingly smaller dose may be of benefit in cases of the 
disease in sows. 

Tlie organisms liotryomyces ascoformatts and the Staphylo- 
coccus pyogenes have also been incriminated in these mastitic 
conditions in sows, and in abscess in the spermatic cords ol 
castrated pigN. Some research workers regard these two 
organisms as one and the same. Infection usually occurs by 
inoculation, such as in castration \\ound>, and microscopic 
examination of the pus may be ncccssar\* to distinguish them 
from actinomycosis. 

Trcaimrr.i is similar to that pmscrilx-d for aclinoinycr»sis. 
Ab<c»-ss/^ should \yr openctl and wounds dennst'tl thotTfUshly. 

Variola Pordna, or Swine Pox. <li'*-a‘«<* known as 
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swine pox, or variola suilla, has long been kno^v^ and 
regarded as one of the series of diseases known as thevariolze, 
characterized by an eruptive fever with the development of 
skin eruptions, and being of a very contagious nature. The 
origin of the disease is obscure, and it is possible that in the 
pig skin eruptions due to s^vine erysipelas and dietetic errors 
may have been confused with true variola. The disease in 
pigs has been said to emanate from a human source of infec- 
tion, and it can be passed on to other animals. 

The variola series of diseases in different animals have been 
regarded as being due to filtrablc viruses, and certain cellular 
elements suggestive of a protozoan nature in the lymph have 
been discovered. Later work on the disease suggests that the 
virus passes various types of filters, and that it is aerobic. 
Certain bodies have been found in the clear spaces in the 
cytoplasm of skin lesions, and of these the Paschen granules 
found in stained smears of lymph, and resembling cocci, are 
believed by some to be the v'accine virus. Very little work 
seems to have been done on the virus of swine pox, and whilst 
the disease in pigs lias been reported from Europe and Africa, 
so far little evidence has been collected as to the infection as 
it affects British pigs. The disease is said to affect chiefly 
young pigs, and to occur in a mild form, or as an epidemic. 
There is occasionally seen in British pigs of the pork and bacon 
type a skin disease in which, at post-mortem e.\amination, 
small circular scabs arc found along the belly and flanks. 
These scabs arc usually circular and about i inch in diameter. 
Wlicn the scab is removed, a small depression is left in the 
skin. The origin of this condition is obscure, and the condition 
is usually mild, the scabs being comparatively few in number, 
and tlie internal organs and lymph glands show no evidence 
of any systemic disturbance. These scabs arc mucli smaller 
tlian those usually associated with srrine erysipelas, and show 
a circular outline rather than the diamond shaped outline 
one ex^>ects to find in erysipelas skin markings. 

Syntpioms . — Tliese are said to follow the usual variola 
stages. First there is a febrile stage, with loss of appetite. 
Tlie period of incubation is about five days, and is followed 
by the papular stage, when small red swollen areas appo.ir on 
tlic skin of the l>eily, thighs, and flanks, as well as on some 
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other parts of the body. The lymph in the swelling becomes 
purulent at about the eighth day and forms the pustular 
stage. Necrosis of the surface and exudation of lymph follows, 
the lymph drying into a thick scab, and these fall off in about 
three weeks from the commencement of the eruption — the 
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Anglia. The pigs affected were between tl»= <!' 
and six weeks, but a few mild cases were also found in old 
store pigs. The little pigs showed inappetence and dullness 
with the appearance of reddened areas on the skin 
about i inch in diameter on various parts of the 
lesions were well defined and rarely coalescent. 
erythematous stage progressed to scab formation w 
vesicular production. Later the areas become we ^ 

cated by a peripheral wall of raised fibrous tissue, " ' 
in some instances induced a crater-like appearance, 
scabs could be removed without difficulty, and secondar} 
infection was not commonly observed. The^ disease ran i 
course in about three weeks, and resulted in some oss 
condition and unthriftiness. The affected animals we 
segregated and sows with litters were isolated until t e i 
pigs were about six weeks old. 

No definite changes were found on post-mortem examina- 
tion in any of the internal organs, and histological examina 
tion of skin sections showed the lesions to be superficia an 
not extending beyond the Malpighian layer. ^ 
cellular infiltration w'as found between the epithelial ce , 
which exhibited a certain degree of vacuolation. There were 


no cell “ inclusion bodies.” , ^ 

That the condition w'as infectious W'as demonstrated > 
the dermal inoculation of an experimental pig aged about ten 
weeks. The application of a suspension of superfici^ crus s 
obtained from a natural case resulted in the production o a 
very typical syndrome. At the third day an erythematous 
eruption was produced which lasted for forty-eight hours, 
followed by a stage of flat pustules wth umbilicated centr^ 
%vithout the appearance of definite vesicles. The lesions finally 
changed to superficial scabs. Very little systemic disturbance 
was produced. The pig was slaughtered ten days after inocu- 
lation, and a suspension of mixed liver, lung and spleen 
inoculated into a second pig produced a rise in temperature 
and some loss of appetite five days later, but there were no 
skin lesions, nor was there any infection passed to an in-contact 
pig. These last two pigs, together wth a control pig. were 
later lested on the thigh wth a suspension of fresh v'accine 
l^'mph from a rabbit, and they all showed typical vaccinal 
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eruptions. Inoculation of laboratory animals wth material 
from the first pig proved negative. 

Treatment . — ^An animal that has recovered from a natural 
attack of the disease is said to develop an immunity, and 
protective vaccination has been carried out with both the 
swine-po.v and cow-pox virus. This disease has not been 



l-iG. 30 . — Vakiola Tyrr. Ekmons on tiii: Skin or a JJncon I’lo. 

reported to cause any great loss amongst British pigs, so that 
vaccination against tlic condition has not been carried out 
here. Should an outbreak occur, the affcctetl animals arc best 
slaughtered. In-contacts could be N'accinatctl with a cow- 
jx>x vaccine if a swine-pox vaccine is not available. Piglets 
inoctilatcd with a glyccrinatcd variola will show good local 
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lesions with no generalization. Saponin and fatty excipients 
have no localizing effect upon the virus after inoculation. 
Attention should be paid to the diet, which should incluae 
some la.xativcs. The possibility of mineral or vutamin oe- 



Fic. 51. — A Variety or Skin Lesions in Pig Parat^thoid. 

ficiency in the ration should be explored, infected litter burnt, 
and pens and premises disinfected. 

Pig Paratyphoid (necrotic enteritis, infectious enteritis, or 
salmonellosis of pigs) is a disease affecting chiefly young pig® 
in the autumn and winter months, but in severe outbreaks the 
nursing sow may occasionally be infected as well, without 
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showing any of the characteristic type of ulceration in the 
bowel. The organism Salmonella snipestifer has been men- 
tioned as the cause of this disease. It is a secondary invader in 
swine fever, and it was once thought to be the actual cause of 
swine fever until the discovery of a filtrable virus. The 
Salmonella organisms belong to the food-poisoning group, 
and in the pig, in addition to S. snipestifer, S. aertrycke and 5. 
enteritidis are also encountered. Tlic Salmonella organism is 
found in the intestinal contents of normal healthy pigs, and 
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is believed to become virulent and to set up a diseased con- 
dition in the pig body when the animal’s vitality lias been 
lowcrctl by some other factor. (Sec Avitaminosis.) The 
predisposing cause of the paralypljoid infection may therefore 
be due to some dietetic deficiency, bad housing, heavy worm 
infection, and introduction of frcsli infected pigs to the herd, or 
anything havingatendcnc}' to lower the vitality of theyoung pig. 

Salmonella organisms may be found in the intestines of 
nonnally healthy pigs, and wlicn these orgnnisnis l>ccomc patho- 
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genic it is usually due to a lowering of the normal resistance 
of the pig. Experiments carried out in Yugoslavia tend 
show that a lack of vitamin D may play an importan par 
in acting as a predisposing cause of paratyphoid. Pigs e 
on a ration deficient in vitamin D and then fed Salmoneil 
organisms developed paratyphoid, whereas pigs receiving 
vitamin in their food did not contract the disease. as^ o 
paratyphoid which the writer has investigated have all bee 
due to (fl) vitamin and mineral deficiency causing gener 



unthriftiness and a lowering of vitality, or (6) to the intro- 
duction of infection into a herd from purchased pigs, and their 
general mixing together without any preliminary isolation. 
The diet in the latter case could not be completely exonerated. 
The fact that this disease may exist without the Salmonella 
organism points to its being primarily a nutritional disease, 
and that the organsim is secondary to the food and general 
conditions under which the pig is kept. 

Salmonella organisms are said to liave a tendency to 
localize in the intestines and genital organs in adult animals. 
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abortion being a common sequel to infection. In young pigs 
the disease is septicaemic in character. 

The disease appears to have a seasonal incidence, the 
winter months being the peak months, according to Beckett, 
and bearing in mind that one of the predisposing causes of 
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Symptoms . — The symptoms in the live animal closely 
resemble those of swne fever. It is usually the young stock 
under six months old that are affected. The animals 
food, and tend to lie huddled together in a corner of the 
sty; temperature rises, there is also a profuse diarrhcea o 
yellowsh colour and vdth a very offensive odour, and m 
some cases there may be blood passed. Emaciation becomes 
noticeable, and the animals may linger on for a few vee'S 
before death occurs. In very acute cases a reddish discoloration 
of the skin of the ears and buttocks maybe noticeable, whilst in 
other cases the discoloration takes the form of very fine pin-poin 
hseraorrhages which may, and often do, pass unnoticed ^ ^ ® 
live animal. In very young pigs there maj' also be a brownis 
discoloration around the eyes. Accelerated respirations wt 
some coughing may indicate pneumonia, which is frequently n 
complication of the disease, as is the case in swine fever. 

Post mortem . — In acute cases the mucous membrane of the 
large intestine may show areas of necrosis or a diphthenbc 
type of inflammation, dark red in colour at first, and later the 
internal lining of the bowel may be covered \rith a yellowish 
fibrinous layer. There may be red striations along the length 
of the intestine, or patchy haemorrhages, and ulcers are formed 
from the caseation of the lymphoid follicles. These ulcers 
are comparatively shallow with smooth edges and contain some 
necrotic debris. The smooth edge is the inflamed mucous mem- 
brane, which gradually extends towards the centre of the ulcer 
and assists in the healing process. The raised button type o 
ulcer found in swine fever is not encountered in this disease. 
bowel wall may be thickened as a result of the caseous enteritis. 

In addition to the bowel changes mentioned, there may be 
some enlargement in the spleen, and the presence of hyper- 
plastic spleen tumours has been reported, but this is not a 
constant finding in cases slaughtered in the early stages of the 
disease. The IjTnphatic glands will show a blood congestion and 
some cedema of the mesenteric glands. Petechial hemorrhages 
may be present in the kidneys, and these may often be so few 
in number as to be missed altogether. The skin lesions vaty 
from none at all to a red discoloration of the ears, the skin 
behind the ears, buttocks, bams, and belly, or else some 
fine haemorrhages in the skin \isible after scalding and scraping 



DISKASES (GENEKAL) 159 

off the superficial layer of epithelium and the bristles. Pneumo- 
nia, when present, is usually a complication of the disease, as 
also is peritonitis. The bowel lesions may extend forwards 
so as to cause a gastro-enteritis. 

If an agglutination test is carried out, a titre of i in 100 is 
taken as a positive reaction. An allergic reaction may be pro- 
duced by the subcutaneous inoculation of l ml. of a heavy 
suspension of the organisms, but for a certain diagnosis the 5. 
suipestifer must be found at post-mortem. In acute cases the 
organism may be recovered from any part of the body, and in 
chronic cases it may be only in the mesenteric lymph glands. 

Diagnosis. — ^As a rule the disease affects young pigs under 
six months old, but on rare occasions cases are found in adult 
animals. The latter are not so severely affected, and are often 
missed clinically, the lesions being only discovered at a post- 
mortem examination. Another distinction between this disease 
and swine fever is the fact that there is generally a history’ of 
overcrowding, bad feeding, or keeping pigs in an unfavourable 
environment where paratyphoid is concerned, but this is not 
always the case in swine fever, wliere imported animals may 
often bring the infection into a herd kept in first-class con- 
dition. The small skin ulcers on the shanks, found in swine 
fever, arc absent in paratyphoid, whilst the bowel ulcers of 
paratyphoid cases arc said to be distinguished from those of 
swine fever, in that tlic ulcers in the former disease are sur- 
rounded by a raised border of mucous membrane. In doubtful 
cases it Is well to remember that the Public Health aspect must 
come first, and to suspect swine fever in a paratyphoid out- 
break is wise. The differential diagnosis can always follow- 
later. 

Trcaiment . — A combined vaccine against S. suipestifer, P. 
suiseplica, and other pig organisms is available and offers 
promise of good results if combined with Sulfathalidine treat- 
ment plus attention to diet and general conditions, as there is 
no doubt that dietetic and avitaminosis errors arc at the root 
of this disease. Nitritrofumzonc (5-nitro-2-furaldchyde semi- 
carbazonc) in the form of a premixture of ix-2 per cent, nitro- 
furaronc (one ounce of premixturc to Ib. dry meal, gives a 
concentration of 0 05 per cent, nitrofurazone, wliich can 1 h* 
successfully used alone or combined with sulpha therapy) 



diseases or the pig 

FurazoUdone is usually given in combination ivith nitrofumzone 


lidone is usually given in comuumtiu treat- 

mere it is not possible to attempt to cany- ° j 

ment, preventive treatment may " f °4o„ugh 

fected pigs, the slaughtering o Care should be taken 

cleansing and disinfecting of all pens, etc. that there is 

to ensure that the ration is aU that can be 

no iveak Unk in the form of or rhe 

ration of the pigs and the soi« Poor ^ 

fattening pens the young pigs stan d hat c had ac^«s J 

land, plenty of fresh air and gi^ food. If 
should be advised to breed only from his °'™ 4^5 

import fresh store pigs. If it is "niP”'^ least 

thm all new stores should be isolated for a Mn g 
before being brought into the mmn herd. W “^tion, 

for the pigs appears to help in the prevention of tte conm 
as it do^ for many pig diseases. If nicot.mc is fed drfp ^ 
doses of about 150 mg. for adult pigs, it fisease and 

especiaUy if treatment is commenced early in the toe a 
before the enteritic symptoms develop in the 

sulpha drugs and antibiotics e.xert a beneficial mfluenc 
treatment of this condition by preventing n,r 

so assisting recovery’. Subcutaneous injections of c PI«^’ 
iron, cobalt and \'itamin Bja compounds are a\'aUable i 
treatment of the indmdual pig, and are well worth usmg. 

Swine Eryapelas (also kno\%-n as mal 
pore, SchweinereUauf, red soldier, purples, blue so ■- 
diamonds disease, etc.) is an infectious disease 
Erysipdothrix rhusiopathitB, which is a minute ro -s 
organism, non-motile and non-sponilating, growing as » 
segmented threads. It is Gram positive and grows I 

of the ordinary media, giving the characteristic 
appearance in gelatin stab culture It is believed a 
organism produces toxins within the animal body, ^ ^en 
It does not do so in artificial cultures. The organism has 
found in the alimentary’ canals of healthy pigs, and i 
remain alive in the soil for long periods, multiplying in 
soil at summer temperature. The disease is most prev ^ 
in the months from June to October. The predisposing cau 
of this disease are similar to those giving rise to many 
ditions in pigs — dietetic errors, bad housing and sanitation. 
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etc.; in Other words, anything which may tend to lower the 
animal s normal vitality in any way. Pigs sent on a long 
loumey by rail to an abattoir may leave their sties showing 
no symptoms of this disease, whilst on arrival at their destina- 
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0^1 show marked symptoms and even deatli may 

1 the joumc}’ is unduly prolonged. 

PiK tr contagious and easily spreads from pig to 

Mail of incubation being from three to five days. 

fofeclcd, too, and cases are knomi especially 
butchers handling and slaughtering pigs, infection in 
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their case being usually through inoculation, a cut fi g 
scratch on the skin of the arms becoming contaminatcu 
blood from an infected pig. Numerous cases . 

fection have been recorded in Germany, some cases tem 
fatally, whilst cases arc also known in this county. ‘ 
affected may have a red. blotchy face and hands for 
years. Occasionally the red blotches^ will form t e 
into typical “diamond-shaped" markings of erysipe as, 
tend to cause irritation when exposed to the heat o a 
Beyond some local irritation on occasions, none of the num 



Fig 56 — Swine Erysipelas; Heart exposed to show 
Endocarditis Lesions on the Valves. 

cases known to the writer suffered any marked illness from their 
peculiar disease, although the diamonds persisted on their 
skins for some years. Little pigs under three months old are 
not so susceptible to infection as pigs from five to eight months 
old, nor do breeds show any particular variation in resistance. 
The disease is at its lowest ebb about the month of April- 
Symptoms . — ^The acute, subacute, and chronic forms o 
the disease are generally recognized. A pig affected usuallj 
shows a loss of appetite, with a high temperature, foUowe 
by skin lesions in the form of slightly raised diamond 
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shaped markings, or else distinct redness of the ears, the 
skin behind the ears, buttocks, hams and belly. Occasionally 
the skin markings take the form of larger diamond markings 
about 6 inches long on the flanks and backs. Scabs may form 
over these markings, later falling off, leaving a pitted surface 
which may extend into the subcutaneous fat. Pigs are usually 
constipated, and there may be some S5mptoms of pneumonia, 
but this latter is a complication rather than a characteristic 
symptom of erysipelas, but the lungs may be somewhat 
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(edematous. At a later stage diarrhcca appears, and the heart 
may also be affected, the animal being disinclined to move, 
resting on its belly rather than its side. An apparently 
recovered pig may develop the chronic form in which the heart 
valves become affected by a vegetative endocarditis. Such 
animals may appear to rc<x>vcr from the disea<e for a time, 
only to be found dead unexpectedly later on. 

The limb joints may be swollen, and the pig appears tucked 
up in the flanks and IkUv. Sucli animals arc generally classed 
as l>cing rheumaticky, and many of the so-called cases 
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of rheumatism in the pig are in reality old cases of srvane 

E. rhiisiotathia has been found as the cause of arthritis 
in a large percentage of pigs in the United States. " 
instance as many as 75 per cent, of market pigs affec e 
arthritis were found to be harbouring this organism. t=ee 

“ Arthritis.*’) . 

Post The most characteristic lesions are ine 
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diamond-shaped, raised red markings on the skin. In verj 
acute cases there may be no diamonds, but a diffuse re 
discoloration of the skin extending over all the body, or else, 
depending upon the period of the illness, a number of ngb' 
scars along the flanks and back, as though the pig had been 
caught in some barbed wire at some time and the skin badly 
tom. In the more chronic type of cases the lymph glands, 
notably the iliacs, are much enlarged and browm in colour. 
Congestion of the lymph glands occurs in acute cases, with 
some enlargement and congestion of the spleen, hsemorrhages 
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in the lungs and kidneys, and on the external surfaces of the 
stomach and intestines. The heart may show some endo- 
cardial hemorrhages, and a vemicose endocarditis will be 
present on the heart valves. This starts as a tiny bleb, 
eventually enlarging so as to form a large growth on the valves, 
the mitral valve being the common site of the lesion. In pigs 
having apparently recovered from the disease this may be the 
only post-mortem lesion present, but the endocarditis lesion 
is not by any means so common as the skin lesions. In addi- 
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tion, there will be some congestion of the mucous lining of 
the intestines, wth some fibrinous deposits. 

Diagnosis . — The diamond-shaped skin markings appear to 
be characteristic of swine ciysipclas. These marks varj* from 
the small incli-square diamonds to raised lines, again 
roughly diamond-shaped, on the skin of tlic flanks and b.ick. 
These look as tliough a child had tried to draw rough squares 
on tlie animal's skin with a piece of red crayon, using lines 
3 or 4 inclu“i long. In other cases the skin appears as thougli 
the pig liad Ik'cii dragged through some barbed wire fencing. 
Difilcully arises wlicn tlie acute and more difiu^e colouration 
is present in the skin. 1 have already mentioned how tlic ear 
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swellings may be distinguished from the throat svrelhn^ of 
anthrax. A post-mortem examination may have to be 
out before establishing a diagnosis with any great cer am >• 
The absence of bowel ulcers and diphtheritic lesions distin- 
guishes erj’sipelas from swine fever and paratyphoid, a ei 
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Urticaria Skin Lesions. 

The raised diamond-shaped areas coalescing in some areas 


Splenic nor lung lesions are present in erysipelas, whereas 
they are invariably to be seen in the other two diseas^- 
Although a streptococcic endocarditis is sometimes found m 
pigs, it IS fairly certain that endocarditis plus skin or joint 
lesions, especially if the l5TOph glands are enlarged, friable, 
and brownish in colour, in^cates swine erysipelas. 
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Treatment . — A recovered animal is said to be immune for 
life, and treatment usually consists in isolating the affected 
animals, the administration of laxatives in the early stages, 
and inoculation with large doses of antiserum. All in-contact 
pigs should be given a protective dose of antisera; this gives 
them an immunity for about a fortnight, and will assist in 
enabling the animals to be fattened up for slaughter. If a 
longer immunity is ‘desired, a combined dose of vaccine and 
serum is given. The injections can be made quite conveniently 
in the tissues just behind the ears, and not in the thighs, as is 
often recommended. The ear site is preferable as, should any 
untoward sequela such as an abscess develop at the site of 
inoculation, little damage is done to the “ expensive ” parts 
of the carcase. It is also more convenient to the operator, 
as pigs can be grouped together in the comer of a pen, and 
kept there with a hurdle, whilst the surgeon can then carry 
out his inoculations in amongst the pigs without having to wait 
for each animal to be caught and held for him. If the pigs 
are crushed together in this way, most of them will have their 
heads up to see what is going on, and the pressure of their 
fellows prevents their running away. The author has found this 
a convenient and time-saving method when large numbers have 
to be vaccinated, and with an assistant handy to provide 
syringes and swabs for skin disinfection it is surprising how 
rapidly a whole herd of some hundreds of pigs can be dealt 
with in the modem type of pig-fattening house. Modem 
vaccines need only one injection to provide immunity'. A large 
dose of scrum plus penicillin injection is the best curative 
measure. The mouths of April and May arc best for carrying 
out vaccination, as the disease is said to be at its lowest ebb 
during that period of the j'car. 

In addition to inoculation and \'accination penicillin treat- 
ment is also effective. One should not lose sight of the 
predisposing cause, and an endeavour should be made to 
remedy’ any’ defects in diet, housing, etc., so as to prevent a 
repetition of this trouble. In this respect the addition of 
some skimmed milk to tlic diet will prove beneficial. 

Serine Influenza. — .^ disease knou-n as swine plague 
(Schweincscuchc) lias long been recognized in Europe and 
America, and it was believed to be causc<i by* a P.istcurcUa 
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organism, the P. suiseptica or P. suis (B. bipdans 
It is now known that the organism in question is a urn 
saprophyte in pigs. Later a disease has been ^ , 

occurring in piglets, and termed piglet 
grippe). This latter disease was believed to be caused y 
organism Haiuophilus influenza: suis, but it is now 
the organism is merely a secondary invader, and t a 
swine influenza and piglet influenza are caused by ^5 

pneumotropic \aruses. The predisposing cause in bo ca 
would appear to be some dietetic deficiency or 
Kobe and Fertig attempted to grow these viruses in is 
cultures prepared from the lungs of guinea pig fcetuses ivi o ^ 
success. They were, however, successful in cultivating 
viruses on the allanto-chorionic membrane of the 
embryo, but they found that after cultivation in this vay 
piglet influenza virus lost its infectivity for the white ' 
whereas the swine influenza virus retained its 
Schmidt, in a comprehensive review of these 
diseases, concludes that swine influenza is an . 

disease of adult pigs, due primarily to a filtrable virus whic 
often associated with the so-called swine influenza baci ^ . 
the lesions developing being localized in the lung and consis mg 
of a bronchitis, peribronchitis, atelectasis, and bronc ^ 
pneumonia, the primary reaction to the virus being a 


bronchial infiltration. 

Piglet influenza is regarded as being enzootic in charac 
and affecting only young pigs, the typical lesions being identi^ 
with those of swine influenza, but that the presence of t e 
swine influenza bacillus is necessary for their production, 
the virus alone producing only a peribronchial infiltration 
Shope found that under experimental conditions a ni 
form of the disease was produced by the virus alone, but t a 
where H. influenza suis was present as well as the virus, a 
severe influenza followed. Dutch writers have found that 
H. influenza sms can be present in pigs for a considerab e 
time without producing any clinical symptoms. Shope a so 
made a study of the antibodies against swine influenza in t e 
sera of human beings. He found that the sera of a high propor- 
tion of adults above the age of twelve years neutralized the 
swine influenza virus. Animals immunized or hyperimmunize 
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against the swine influenza virus yielded sera which sometimes 
afforded partial protection against human virus. The same 
worker also found that influenza virus may be present in iion- 
infective form in the lungworms of pigs, and that it is rendered 
active by suitable provocation. Influenza was produced in 
130 out of 216 pigs reared free of worms and then fed on earth- 
worms containing infective lungworm larv^. A more effective 
method of provoking the disease ^vas by the intramuscular 
injection of H. influenza:. Lungworm larvae are said to remain 
infective for thirty-two months, whilst lungworm ova from 
recovered pigs have been found to contain virus. Shope has 
further shown that when earthworms containing lungworm 
larva from farms in which influenza appears annually in pigs 
were fed to experimental hogs, a proportion of the hogs de- 
veloped influenza folloNving injections of H. influenztz. Some 
pigs removed from such a farm during the inter-epizootic 
period would show symptoms of influenza after provocation. 
The persistence of the vims in the period between epizootics 
and the simultaneous appearance of numerous outbreaks over 
a wide area may thus be due to earthworms acting as inter- 
mediate hosts for infected lungworms. The cold wet weather 
of the unntcr months appears to favour the onset of the disease, 
and whilst the disease may easily be provoked experimentally 
from January to April, a natural infection about November 
or December appears to render the recovered pig immune for 
the immediately succeeding months. 

The swine influenza vims can be found regularly in the 
lungs, tracheal exudate, and in the turbinates of affected pigs, 
but does not appear to be found in the blood. Although this 
disease often occurs with swine fever and swine paratyphoid, 
an attack of swine influenza docs not confer any immuniU’ 
against swine fever. 

Blakcmorc described an outbreak of swine influenza in 
East Anglia. He reported that young pigs were affected wliile 
older animals appeared to be resistant. The disease involved 
the turbinates, lungs and bronchial lympliatic glands. An 
organism of the IlamophUus group was found in tlic lungs and 
the presence of a fiUcrable virus \s*as demonstrated. He 
reprc^uccd the disease in pigs and ferrets and showed the 
presence of ncutniliring antibodies in the blootl of convalescent 
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pigs. The vims could be found in the lungs of a pig eight 
weeks after acute symptoms were showoi ; from this observation 
it seems possible that the disease may spread by the keeping 
of healthy stock in contact with chronic cases. He also 
describes further observations on the disease, in which he 
found the vims in the Iimgs of pigs, some at a public abattoir. 
Pneumonia was present in the lungs. He failed to find 
philis influenza organism in more than half the pigs examined 
and in the lungs of which he demonstrated the vims. 

Symptoms . — In cases not complicated by a specific fever 
respiratory movements are increased, wath a cough and swelling 
of the throat. Discoloration of the ears, inappetence, high 
temperature, constipation, and an inclination to lie dowai 
quite a lot are other symptoms of this condition. Eye trouble 
in the form of a mucopuralent conjunctivitis is fairly charac- 
teristic. Dyspnoea and death may occur \rithin a few days 
of the onset of symptoms. Lament and Shanks have described 
cases of acute arthritis in pigs in Northern Ireland. One or 
niore limbs were affected in each animal, and the condition 
was a ve^ painful one, with high temperature. This form 
of arthritis has also been encountered in English pig farms, 
where It is called " cramp," but appears to differ slightly from 
the Irish cases in that it affects older pigs. Here the symptoms 
come on suddenly and are of a rheumaticky type, with lame- 
ness, usually one or both stifle joints being swollen, hot and 
painful. The pig adopts a sitting posture and resents being 
mo%e . Some cases recover, and show a wasting of the hind- 
quarter muscles. (See Arthritis.) 

Post morlem.—'Xht pneumonic lesions vary from a hremor- 
L condition to an extensive hepatization of the lungs. It 
.»n^ *1” ^ anterior lobes of the lungs that are first affected, 
and the condition may be bilateral There may be an cedema 
^ngs, and in advanced cases grey hepatization and 
necrotic pneumonia, with an extension to the pleura, 
carrIJfU pleurisy and even pleural empyema with peri- 

invnlvMi surface of the liver can also be 

broncliiai 

“nd ccrv-ical Ijmph glandi aro 
• the mucous membrane of the stomach and in- 
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testifies slightly congested. In the arthritic cases inspissated 
serum replaces the normal synovia in the affected joints, whilst 
evidences of inflammation are found in the articular cartilages. 
Treatment . — (See Pneumonia.) 

Pneumonia. — As a tissue reaction to infection with bacteria 
and viruses, invasion by parasites or stress by other means. 



1*10. 61. — PXEUMON'iA ; Pic Lu.sc 
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H.i:>iOKRt{AGns and Hepatization. 

pneumonia in the pig is t>’|)ica! of the s^mdrome which is found 
in all other species of domesticated animals. Tlic nature of 
the pig’s environment, its nutrition and the production demands 
mailc ujx>n it, together with the host*s|>ccificity of mo«t of the 
causal agents, combine to exert, in the pig. a distinctive pattern 
markc<l by high incidence of local reaction. Acute and «^orious 
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signs of pneumonia are therefore relatively uncommon, but 
local lesions are found in an5dhing up to 6o per cent, of pigs 
lungs seen in abattoirs. The aetiological factors are numerous 
and considerable doubt exists, in spite of extensive research, 
regarding the status of each as a primary invader. The evidence 
afforded by Betts and others at Cambridge supports the role of a 
large virus as a causal factor of the condition now commonl} 
known as Enzootic or Virus Pneumonia of Pigs (V.P.P), which 
was incriminated as the responsible factor in a great number o 
outbreaks of pneumonia in the field. Other workers who have 
studied the histological evidence from material taken from so- 
called V.P.P. lesions report that a typical picture can be 
obtained in a smaller number of cases than expected. The 
histopathological findings, which are very much more specific 
than macroscopic examinations for the various types of lung 
conditions, suggest that a number of different setiological 
agents are responsible, either individually or in combination 
Nvith each other. In addition to the viruses, these include 


organisms of the Hamophilus group, salmonella, corj’ne- 
bacteria, streptococci, staphylococci, a pleuropneumonia-like 
organism which has not yet been accurately classified, pas- 
teurella, Mycobacterium tuberculosis and parasites in the form 
of the true lung Avorm, Melastrongylus apri, and the larv’al stage 
of ^scan's lumhricoides. The clinical condition of pneumonia 
which may result from the activities of these organisms is not 
distinctive enough to enable the clinician to differentiate ^nth 
certainty the responsible factor or factors. Nor can the post- 
mortem lesions be taken as infallible criteria. It is essential 
at the pathology of the disease be studied in the laboratory 
belore an accurate assessment can be made. It should never be 
orgotten that the %'irus of swine fever may itself be responsible 
for only local lung lesions. 

Pneumonia occurs in pigs throughout Europe, Nortli and 
ou 1 merica, Australia, and in fact wherever the species i*^ 
thrn i Infection is believed to be spread 

/ * coughing pigs introduced into herds, and airborne in- 

^ viruses has been proved by exposing 

' I.. * , ^ infective mists. Affected animals do not 

niirsfnrr symptoms beyond some unthriftiness and a 

S " may pass the infection to the young pigs, whilst 
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these in turn spread it through the herd when mixed together 
after weaning. A pneumonic syndrome may be found in many 
little pigs showing only unthriftiness. The condition may occur 
as a complication of many other pig diseases and is especially 
liable to occur on those farms where there is some overcrowding 
of pigs, with faulty ventilation of buildings. The chief pre- 
disposing factor is wide daily fluctuation in temperature. 
Scandinavian t5T)es of pig houses are particularly difficult to 
ventilate properly if they are at all large, and do\\Ti-draughts in 
the pigs’ sleeping quarters must be avoided at all costs. Pigs 
can stand a lot of discomfort when they are up and about, but 
they do like a dry, warm sleeping-place, u*ith adequate bedding 
and sufficient insulation to maintain a steady atmospheric 
temperature and humidity. 

The infective agent in V.P.P. is a large virus which can sur- 
vive at room temperature for at least 24 hours in a buffer solu- 
tion. It persists for a long time in an affected lung, and Betts, 
at Cambridge, has recovered the virus by the inoculation of 
susceptible pigs from a pig known to have been infected 66 
weeks previously. Once the disease is introduced into a herd, 
it persists from one generation to another and so tends to remain 
endemic. The nature of haemophilus infection has already 
been described under the heading of Swine Influenza, and better 
understanding of the methods whereby this organism may be 
isolated from pathological material is assisting research workers 
in demonstrating its presence more commonly than hitherto. 
The other organisms are all capable of survival for a considerable 
time and often inhabit thcrespiratorv'tract of apparently normal 
animals. All these /actors tend to enhance the di/Ticcilty of 
eradication of the disease once it has been controlled on a parti- 
cular farm. 

Symptoms . — In the more chronic or subacute fonn there is 
little to note beyond a general unthriftiness. Tlic affectetl 
animal does not appear to thrive like its litter mates. A cougli 
may be detected wlicn the pig is disturbed or aftersome exercise, 
particularly vvlicn coming out for the first morning fce<l. 
^^^nkt a pneumonic pig may cough, it should not lx? assumed 
that all pigs which cough necessarily have pneumonia or other 
respiratorv’ involvement ; in any case the cough does not i>ei>ist 
for long. As the disease progresses, the coat shows tlic rough- 
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ness and lack of bloom usually associated uith the unsound pig* 
The animal remains recumbent a great deal and respirator)' 
movements become more pronounced, a distinct line being 
traced along the lower end of the ribs as the flank muscles are 
brought into play more and more. Cyanosis, as evinced by 
dark discoloration of the ears, is seen in bad cases where the 
lungs are extensively consolidated. Frequent complication ^\^tn 
pericarditis and pleurisy has been noted, wth a resultant 
emaciation. 


In the more acute stage, the animal may not have sho\'’n an) 
signs in life of any disease. It may even feed normally, only to 
be discovered dead some hours later. In such cases there may 
have been some symptoms present which were unnoticed by the 
attendant, as old-standing pneumonic lesions have been found 
in the lungs of pigs uith histories of sudden death from no 
apparent cause. Temperature is not a reliable guide ; in some 
cases complicated with pleurisy and even pericarditis there is a 
marked rise in temperature, but in most other circumstances 
the temperature remains unaltered. As the disease progresses, 
extension of the inflammatoiy' process to other parts of the 
body, particularly the peritoneal cavity, may occur. Some 
pigs, usually under i8 weeks of age, tend to carrj’ their heads on 
one side, walk round in circles and generallygive the impression 
of brain affection. Others may be found kneeling, or propped 
with their sides against a pen wall. It is only when the pig ** 
almost in extremis that it lies stretched out on its side, mouth 
gasping for breath. In white-coloured pigs, cyanotic 
discoloration of the skin behind the ears, on the shoulders and 
along the abdomen can be seen at this stage. Pneumonia can 
develop in pigs of all ages but is most common in housed pigs 
below slaughter age Some of the bacterial infections produce 
an acute but sporadic disease, while the viral agents tend to 
produce a subacute or chronic comparatively mild but wide- 
spread disease, in which severe signs are produced by the super- 
tmpwition of a secondary' bacterial in\-ader. 

Post mortem . — Pneumonic lesions of varying kinds are 
generally found invohing the anterior lobes or the edges of the 
o iCT ob« as a rule, WTiere the onset of the disease has been 
mpu , esions are not usually numerous and take the form of a 
'c cmarcatctl area of congestion near the base of the lobo^. 
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uith some hemorrhages distributed in the lung parenchyma. 
The degree of lung involvement often bears no relation to the 
severity of symptoms in life, pigs with two-thirds of their lungs 
showing hepatization having exhibited fewer symptoms than 
one with only local congestion. The consolidated area is usually 
dark red in colour although in some cases, e.g. lung lesions of 
swine fever, the histological picture presents a state of atelectasis 
with little or no inflammatory reaction. The various bacterial 
agents and others mentioned above may invade these primary 
lesions or produce primarily themselves an extensive pleurisy, 
pericarditis and peritonitis. Empyema occurs in pigs where 
treatment is neglected and particularly where the animal is a 
weakling from the start ; in such cases diarrhcea and even dysen- 
tery may be seen before the animal succumbs. 

In older pigs there may be a few areas of consolidation, but 
a thickening of the lung septa with some fluid in the air spaces 
is commonly seen and is associated with the " asthmatic ” kind 
of case particularly in old “ razor-backed " unthrifty sow’s. 

Treatment . — The success of any treatment will depend upon 
the cause of the condition. As the veterinary surgeon may be 
unable to differentiate on clinical grounds, treatment is often a 
matter of empiricism. The sulphonamide drugs arc effective 
against most of the bacterial forms of the disease, and as these 
are the more serious this therapy should alw’ays be applied 
w-hen pneumonia is diagnosed. Sulphapyridine or sulphadi- 
midine (sulphamezathine) solutions are preferably given intra- 
venously by injection into the anterior vena cava. Tlie latter 
drug may, as an alternative, be given by subcutaneous or 
intramuscular injection. The dosage is approNimately i g. per 
10 lb. body weight and needs to be repeated dail}' for several 
days. Oral administration of anj' preparation should be 
avoided, especially in an animal showing marked respirator)' 
disease. Antibiotics such as penicillin, streptomycin, Strepto- 
pen and others seem to exert a sjmcrgistic action when used in 
combination with the sulphonamide therapy, but no dnig cxist.s 
nt present which has any significant effect upon any of tlie 
viruses associated with pneumonia, but chloramplicnicol has 
been used in deep muscular injections, with good results. 

Tlie affected animal, which will have been i^^lated imme- 
diately the discai^e was detected, must be comfortably houscti 
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and allowed as much access to air as possible. Milk or other 
liquid food should be offered in small quantities and frequently 
if the animal is able to take food at all. On no account should 
forced feeding be practised; if resolution is going to occur, the 
animal is better able to sur\'ive on its o%\'n reserves than be 
subjected to the risk of inhalation of food material. 

Preventive treatment is of the utmost importance and here 
again, warmth and freedom from draught and moisture in the 
sleeping pen are essential, particularly at night when the pig:* 
are not likely to be moving about. Overcrowding must at 
all times be avoided and a balanced ration of food supplied 
containing the essential mineral and \'itamin supplements. 
Clean, dr^' bedding is also necessarj% but where the houses are 
arranged to avoid collection of moisture, and maintenance of a 
satisfactory temperature of yo^F. or more, without fluctuations of 
more than 10 to 15 degrees on either side (as in the McGuckian 
sj’Stem), the prorision of large quantities of straw or other bed- 
ding can be reduced to a minimum. Few farms possess an 
isolation pen, which is of such fundamental importance in the 
control of an infectious disease. At the ver>' least an improWsed 
pen should be constructed in a strictly isolated position and 
made of materials which can be disinfected or destroyed 
completely by burning. The congregation of ailing animals 
in one place is also of great assistance to those who have to treat 
and nurse them. 

A method of eradicating V.P.P. has been described by Dr. 
Betts of Cambridge, who suggests that the sow should farrow 
down in isolation m a clean pen or in a faiTO\\*ing crate which 
is disinfected and left empty for a week after use. If the sow K 
a earner of the disea«ic. the piglets will soon show evidence of 
infection when scouring and coughing occur. If all goes well, 
the \ oung pigs should be reared in isolation from the rest of the 
licrd and all coughing sows slaughtered off. By breeding only 
from healthy stock, a pneumonia-free herd mav gradually l>e 
Innlt up. but stnet measures must at all times be adopted with 
regard to isolation and disinfection. The ’* suspectc<l ” stock 
can Ik- fattened together and antibiotic supplements will help 
to improve their appetite. Tlie administration of a course of 
vulphadimidine injections by a vetcnnar>- surgeon will often 
hcli> in converting a rather poor t>-pe of pneumonic pig into a 
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Wre ^ ’’“"g 

le rn r, I ‘ improvement in the finished pig. With 

»e bXIr the Cambridge Veterinary School, efforts 
DiffT,Zfn ®"‘^hhsh a register of V.P.P.-free herds.' 
lonif resulting '®^”“.“;~The clinical manifestations of pneu- 
ms inpnf ? infection with each of the various organ- 

fPe in assistance in distinguishing each 

"imals^av ® reaction being present. Several 

icterium cJns '‘®ected. Although more sporadic, Coryne- 
’“nd toxa-mh, a ■™' t”'"*'"'® "'h'®*' imliamied by a pro- 
f ‘he bacterial ’! “ ®®ect. With most 

'e marked ra" *•' P’®“"®y a common complication and 
ads to suDDrpss° ' ' t°g®‘her with the intrathoracic pain, 

'Hy cause initial'' cough reflex. The high temperature 
’ alimentary followed by diarrhoea 

ild disease with occurs. V.P.P. is a comparatively 

f a more uron™ ‘‘‘ a reaction but characterized 

'CWS a marked Persistent cough. It 

ay be affected ™a ‘°.aprcad and whole groups of animals 
ironic and j clinical entity it is usually subacute or 

‘0 parasitic infest'*/*^ unthriftiness. As a rule 

leumonia hv in ®’'® "®''®r “ heavy that they cause 

oipcrature coughs are present, but no 

asdamavedhvil,™ ** ^hc secondary invasion of the 

h‘y and the ^ ® par^itic load is, however, a distinct possi- 

dtom. Heiv 1 '"™™°''*^ which follows presents a familiar 
“Oh more likel,, P’^s may be unthrifty, but it is 

lie for poor eenu-*^ husbandry and nutrition are respon- 
felation thin th * *'1“"'* *ho subsequent lung and intestinal 
rh’ing. ij. ‘"c parasites are responsible for the poor 

“Id produced a howel oedema," respiratory involve- 
laic syndrome ^ *hc lungs may suggest a pneu- 

^ be respiration is, however, gasping and 


'®P"ma is mi 7 ,, ® respiratio 

“eh nor temne * Particularly on inspiration. Therc'^is no 
ohd-s. will sliow'«i*”cIn''"''t°*-'?^^ ‘he body, r.g. the 

rapidly fatal. 


•"■ill shnwVh , P“rts of the body, e-S- 

is rapidlv f * fiaracteristic oedema. The course of the 

Associatio f ^ ^ ^ Pneumonia often accompanies s^'ine 
n or the Adrancement ol Vims Pneumonia Pree Pi-W- 




- — ^NxRus Pneumonia. 

"***' secondary* infection. This pig weighed onh 

38 lb. when 131 days old. f ^ 

C A^tw aHcct^ p,g. x^hich weighed only 126 lb. at 24 xxeekso£aS«; 
free mate to the one shown in B, 

free from pneumonia. At 24 weeks this pig weighed 19S lb. 
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fever, and swine parat5^hoid, but the general symptoms of each 
septicaemia will be noted, and will assist in the differentiation. 

The chronic soft cough of the individual pig suffering from 
tuberculous pneumonia and pleurisy and showing general body 
wasting should be remembered, but fortunately this condition 
has been reduced to rare proportions. 

BlackQuarter {blackleg, emphysematous gangrene, sympto- 
matic anthrax). — This is usually an acute infective fever of 
cattle and sheep, but has also been encountered in the pig, 
sometimes as a distinct disease and also as a mixed infection with 
malignant cedema. The disease is characterized by the 
degree of fever it causes, and by muscular crepitating swellings 
in various parts of the body. The muscles in the region of 
the shoulder and stifle arc often the sites of the gaseous swellings, 
but they may occur in any other part of the body, and even 
along the alimentary canal, internally. 

The organism responsible for this disease is the Clostridium 
chauvmi. In cattle and sheep infection usually comes from 
animals grazing on poor land such as hilly moorland or low- 
lying damp, boggy soil. Infection may enter the body from 
dirt in castration wounds, or from infected small cuts about 
the feet or gums around the teeth. Cl. chauvrti is a slender, 
actively motile anaerobic bacillus from 2 to long by 0'5ti 
to o-8p wide, with rounded (dmmstick) ends, and sometimes 
a circle of flagellre. It loses its mobility if exposed to oxj'gen, 
and spindle-shaped spore-bearing forms develop. It stains 
with the usual dyes and is Gram positive in the non-dcgcneratc, 
young forms, being Gram negative in the older types. In 
bouillon and in the tissues the organism produces a rancid- 
smelling gas. The organism can be demonstrated in the blood 
soon after doatli. 

Symptoms . — ^'Die most characteristic siTuptoms arc the 
swellings which develop in the body musculature of the 
quarters, giving rise to the name Blackqnartcr. In the 
pig these swellings arc sometimes present in parts of the body 
other than the quarters, such as under the jowls. Tlje skin 
over the swollen part will sl»o\v up as a verj* red, angrj'-looking 
swelling which may turn black in colour as the skin is about to 
slough off over the part. n»is swelling is due to the axloma and 
emphysema of the muscles affcctctl. Similar (edematous 



i8o 


DISEASES OF THE PIG 

swellings may occur in the pharynx and any part of the 
alimentary canal, but they are found most commonly i 
sites already mentioned on the outside of the do y. 
body temperature is raised and as the disease progre^es 
cedema spreads to the surrounding tissues. ^luscular Uem . 
and congestion of visible mucous membranes, ^ 

indication of an acute septicjemia, are followed by a 
temperature to below normal, and death. Recoveries 
not unknowTi, but the disease has a high mortality ra e 
young animals. , . 

Post mortem . — A characteristic of the disease is the rapi j 
with which carcases putrify. The gaseous swellings 
most pronounced, and the gas may have penetrated the m e 
connective tissues of the limbs causing them to swe v^P* 
Over the swollen muscles of the quarters, or other part ' 

the skin appears gangrenous. Cutting into such a sw 8 
the rancid butter odour of the gas is most marked, w ^ 
there is a good deal of bloody serum oozing into the pa _ ■ 
When this is removed the underlying muscles are ^ 

colour than normal, and spongy. In an early case, when ^ ® 
is often a joint infection with Cl. chauvai and Cl. septicum, 
slaughtered carcase will show the muscles of the swollen pa ^ 
very dry and paler in colour than normal. There is soni 
congestion and swelling of the liver, and often necrotic foci ^ 
the substance. The spleen is not usually swollen, but bloo > 
serum may be present in the abdominal and thoracic cavities. 
As has been already stated, the gaseous swellings may be f°^^ 
internally, in the muscles of the pharynx or occasionally in t e 
stomach wall. The kidneys may be congested, as are t e 
carcase and other lymph nodes. , 

Treatment . — ^\hccination is usually practised on cattle an 
sheep, as is serum treatment. The disease has not been re 
garded as primarily a pig disease, although cases hav'e been 
recorded in the pig from time to time, so that serum treatment 
would appear to be the logical answer to the disease in the 
also. Serum treatment plus repeated antibiotic treatment 15 
indicated here, although the rapidity with which the disease 
develops in the body makes it difficult to encounter cases in 
sufficient time to enable any treatment to be successful. 

Differential diagnosis . — ^Thc disease resembles anthrax in 
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many ways, but in anthrax the blood does not clot, is dark in 
appearance, and not frothy as in blackquarter. Nevertheless 
the septicemic appearance of a carcase post mortem makes 
it imperative to examine smears microscopically before pro- 
nouncing judgment. The peculiar rancid smell of the gas 
in blackquarter is characteristic. There is also an absence of 
any gelatinous swelling in the neck in particular. The 
swellings in blackquarter being distinctly emphysematous, 
malignant cedema is easily mistaken for this disease, and 
Cl. chattv(ci and sepUcum may be present in the one carcase, 
causing a joint infection. Again, the crepitations are not so 
distinct in the malignant oedema carcase as in blackquarter, 
nor is there so markedly rancid a smell present. 

Malignant (Edema. — This disease is common to both animals 
and man, and it generally follows infection through punctured 
wounds where dirt has been allowed to enter. In pigs the 
anaerobic Cloziridium leptictim (vibrion septique) has been 
isolated by Steward in Britain, and the disease has been reported 
from various European countries as well as the United States 
of America. Infection may be from wounds or tlirough the 
food. Pigs often fight and scratch the skin in tlio region of the 
neck, which is a frequent site of one of the main lesions of tlie 
(Ii.sease. Steward suggests that reduced vitality owing to the 
presence of the swine fever virus in the animal's body may lead 
to infection with the Cl. septicum. In spite of the frequency 
of castration operations in pigs infection through tliat source is 
not common, but cases have been seen where young boars are 
operated upon at about five months of age, and the wounds 
afterwards neglected. Dirt is the main cause of the trouble, 
and particular!)' where dirt gets into a small punctured wound, 
say on tljo pig's foot. 

Cl. scplicum is found in rod-shaped forms witl* sliglitly 
squared ends. They usually appear singly, but end-to-end 
pairs can abo be seen. Tlie oval spores vary’ in their jxjsition 
and give a spindle shape to the organism. There are fi.agcH.x* 
as in Cl. chauv(vi, and .a gas with a disagreeable otlour is also 
produced. Tlie organism is an anaerobe and its spores are very 
resistant, l>eing continually present in dust, dirt and animal 
intc^tincs. In size Cl. septicum resembles CL chauv<ri (black- 
quarter). 
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Symptoms.— A red or purple tumified 
some pfrt of the pig’s body, often in the neck ^d to 

jowls, behind the cars, on one or other of the legs, 
beUy or in the muscles of the flank. The temperature n « 
the animal refuses its food. The swelling inay m ^ 
for an abscess, but the reddish colouration of the skm 
the swollen area appear more like an eiy'sipelas tj^ o r 
ing. There is not usually any marked crepitation, as 
case in blackquarter. WTiere infection has been roug 
food, the pig may vomit, it lies down and refuses anj ^ 
whatsoever. Dea'th takes place within about 24 “Ours, 
very often the symptoms mentioned are unnoticed un 
finding of a dead pig in the pen. Pigs of any age are ^ 

Post Cutting into the swollen part reveai> ^ 

hjemorrhagic, cedematous muscle or muscles, and if ^ 
been some delay in making the post-mortem exan^a lo 
will be noticed that putrefaction has set in ver>* rapidl> ^ 
affected part. There is some emphysema also, but this 
always so marked as one would expect. The lymph n 
draining the affected part are swoUen and congested. * 
sepiicum can be demonstrated in smears from the 
muscles and lymph nodes. The liver is swollen and emp > - 
matous, whilst if the alimentary tract is involved, lesions m ^ 
be found in the stomach \\'all, with some necrosis, ^ 


haemorrhages in the peritoneum. 

Treatment. — Ov.-ing to the rapidity with which the 
progresses, and the fact that it is often only discovered when 
pig is found dead, little has been done about curative treatmen 
Antisera would be the most useful line aided by antibio ^ 
and the treatment of anj' visible wounds in the skin, 
should be prevented from wallowing in filth, and wounds on 
the feet, etc., should not be neglected. 

Differential diagnosis . — The resemblance to anthrax in t e 
pig is most marked, and smears should be examined micr(^ 
scopicallj’. The anthrax swelling is of a more gelatinous km 
than that found in malignant cedema, but the ease ^vith whic 
Cl. septicum can be demonstrated should prevent any mistakc- 
There is also a resemblance to blackquarter which 
caused by Cl. chauvarf. The crepitation felt in the maligna^ 
cedema swellings is not so marked, nor is there the pronounc 
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rancid smell in the diseased muscles as in blackquarter, never- 
theless both diseases may be easily mistaken for one another, 
and in the pig one is apt to be faced with a joint infection with 
Cl. chauvcei and Cl. sepiicum. 

Rheumatism.— This condition is of obscure origin, and there 
is no doubt that many of the rheumaticky conditions met with 
in pigs, notably in those under a year old, may be manifesta- 
tions of infection \vith the swine erysipelas organism. Rheu- 
matism affects the fibrous tissues of the body, joints, tendons, 
ligaments, bones and muscles, and of the three conditions of 
rheumatism generally recognized as acute rheumatism or rheu- 
matic fever, muscular rheumatism, and chronic rheumatism, it 
is the two latter conditions that are usually encountered in pigs. 

When acute articular rheumatism is found in pigs it is 
usually due to an infection with the erysipelas organism, or 
invasion of the body by some specific infection. The pre- 
disposing causes of rheumatism are damp, cold, humid con- 
ditions, lack of sunlight, chronic constipation, etc. 

Symptoms . — ^There is some acute pain and a disinclination 
to move. The temperature may be elevated, \rilh abdominal 
respirations. The limb joints are swollen, and in cases where 
there is no swelling of the joints the animal may squeal 
when pressure is applied to the muscles along the spine. 
Appetite is either lost or very poor, and the pig is con- 
stipated, the urine being reduced in quantity and slightly 
thicker than normal. Tfie sjTnptoms may vary in severity 
from day to day, the animal appearing much better on some 
days than on others. 

In more advanced cases there is some distinct skeletal 
change. TIic animal appears to be longer in the legs than its 
litter mates, or some spinal deformity is present. The elbow, 
stifle, and hock joints can be very^ swollen, causing some diffi- 
culty in movement. 

Post mortem . — In acute cases the endocarditis lesion of 
swine crj’sipclas or a pericarditis may be present. Xo change 
will be visible in the internal organs or lymph glands. In 
other cases the lymph glands at the iliac and axillary region 
may be swollen and brmvn in colour, very' soft in consist- 
ency. Where joint swelling is found, tlje synovial fluid 
>s increased and turbid. Tire synovia! membrane^ arc 
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thickened, the articular cartilages eroded 

by fibrous tissue. An exostosis of bone J htered 

is rarely found in pigs, as the animals ate 
before the condition arrives at this stage. No ® 
apparent macroscopically in the muscles ‘"itrdoudy 

rheumatism the fibres show microscopic changes 
swelling and disintegration and an mcrease in the almost 

connective tissue. Some of the spinal muscles may 
completely replaced by fat and connective tissue. 



Fig. 63. — Arthritis. Inspissated Pus and Granulation Tissue i- 
A Foreleg Abscess affecting a Gilt. 


Treatment . — ^The diet should be overhauled and 
care taken that there is no deficiency of vitamins. Some laxa 
tives should be administered, and a dose of s\%'ine erysipc as 
serum will often prove beneficial. Concerning drugs, ^ 
cylatcs, salol, and sodium bicarbonate are often used. Calome 
is useful as a purgative. Massage with liniments containing 
ammonia, turpentine, camphor, etc., may give some relief when 
the muscles of the spinal column are affected. Warmth an 
a diy sty with plenty of clean Utter, and some exercise dun^ 
sunny periods, should be allowed. Since rheumatism is believ^ 
to be a symptom or collection of symptoms of various condi 


tions, the predisposing cause should be ascertained where 
possible and eliminated; in this respect, housing, feeding and 
general conditions under which the pigs are kept should be 
carefully enquired into. Some arthritic conditions in pigs 
have been associated with an organism resembling H, influenzcc 
suis, E. rhiisiopathiee, staphylococci, streptococci, M. tuber- 
culosis, and an unidentified agent reported in the United 
States, and which may or may not be a virus. (See Arthritis.) 
Good results may be obtained from treatment with penicillin, 
S. erysipelas serum, sulphapyridine, the injection of 30 ml. of 
a 20 per cent, solution of soluble sulphonamides in 1*5 
gramme oral doses three times daily. Sulphadimidine in 
tablet form or in solution is also very effective in many of 
these so-called rheumatism cases. The dose for a sucking 
pig should not exceed i gramme per day, or about 3 or 4 ml. 
of a 16 per cent, solution. 

Particular attention should be paid to an examination of 
the feet, as the animal may be suffering from laminitis. In 
that case, the temperature will be elevated. Laminitis will 
respond to treatment with antihistaminics. Adrenocortico- 
trophic liormonc (ACTH) is useful in arthritis with febrile 
•symptoms. Acotylsalicylic acid in tablet form, or compounds 
of acctylsalicylic acid, phenacctin and caffeine, arc also good. 

Tetanus. — Lock-jaw or tetanus is a specific disease caused 
by Clostridium tclani, an anaerobic, rod-shaped bacillus, 
forming spores which appear at the end of the rod, giving it 
the well-known drumstick appearance. The organism lives in 
the soil, and is said to be frequently present in tlic fa:ccs of 
cattle and herbivorous animals, and to be found in tlic ali- 
mentary canal of all animals. It is found more frequently 
in tropical climates, but is widely distributed in all countries, 
and is said to be more prevalent in cultivated soil than on 
uncultivated land. Clostridiwn tciaiii forms an extra- 
cellular toxin [letanospasmin), and anotlicr {tetanolysiu) causes 
hrcmolysis of the erj’throcytcs. The ma.ximum pcrio<l of 
toxicity is reached after cultures have been incubated for from 
ten to fourteen days, after which the toxic power deteriorates 

All animals and man are susceptible to tlie disease, whiclj 
U6U.'d|y originates from an infection of a wound, a castration 
wound, or a small wound al>out the head, face or foot [trau- 
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malic telamis). Where no wound is \nsible, by 

may occur (rom internal damage to the 
worms, the so-called idiopathic lorin of tetanus. P 

incubation varies from four to about fourteen days. 

Sym/>/oms.— Stiffness in the head and neck , ,be 

the first symptom noticed in the pig, mth some ^ ^ 

mouth and a peculiar curling of the ears in the 
breeds in particular, although the course of the ™ 2t 

according to the site of inoculation, as the organism 



the site of entry into the body and produces a toxin whic 
travels by absorption via the nerv’ous system. In the case o 
infection from a castration wound secondary inv’aders 
caused the formation of a purulent condition in the wound 
wth abscess formation. The pig i\’ill move ^\^th difficulty and 
may be imable to feed, showing nerv’ous excitement. Th® 
temperature is raised and respirations accelerated. The head is 
held very stiffly, the eyes sunk in their sockets with the mem- 
brana nictitans easily visible. Trismus or locking of the jaN' 


may occur, making feeding impossible. There is some constipa- 
tion, and pneumonia. A hard tense feeling is conveyed to the 
fingers when gently pressed along the parts of the body affected. 
In opisthotonos, when the muscles of the back are affected, the 
head and tail are raised, and in emprosthotonos, when the 
abdominal area is affected, the back is arched, head and tail 
depressed. In pleurothotonos, the flank area being the part 
affected, the muscular contractions may produce a lateral 
curvature of the body. Death may occur from e.xhaustion. 
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Post mortem . — Lesions arc few; there may be an abscess at 
the wound, with some congestion along tlie nerves leading 
from the part to the spinal cord and medulla. 

Treatment . — Prophylactic treatment sliould consist of the 
injection of antitetanic scrum. Care should l>e exercised 
when performing castration that the wound and instniment}* 
used are clean. The animals should be removcil from land 
which is affected with tetanus organisms until the castration 
wounds have healed. Isolation in a quiet dark pen and injec- 
tions of large doses of antitetanic scrum may prow beneficial. 
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The site of infection must be rigorously cleansed and to “ 11 ^°' 
the tetany, chlorpromazine injections are also rccommen e 
this disease, but once the symptoms are firmly established, re 
ment is of little avail, and it may be best to slaughter the ammai. 

Brucellosis oi Swine.— Outbreaks of abortion in sows hav 
been reported from America, Europe and Russia, attn u a 
to Brucella suh. Whilst the disease is regarded in the Ond™ 
States of America as a chronic infectious disease, in Grea^ n 
tain there are no reports of extensive outbreaks of abortion i 
sows due to this organism, but it is known that Brucella 
tion in sows does not ahvays produce abortion, nor is the in ec 
tion in pigs anything like so extensive as in cattle. Many cases 
of abortion in sows here in Britain appear to be due to eit er a 
lack of vitamin E in the food or to some physical causes, sue 
as injuries, but there is no doubt that some of the S3Tnptoms 
described in the United States veterinaty literature as being 
characteristic of brucellosis are also found in pigs in this county- 
The decrease in the pig population of Britain due to c 
recent war has had one beneficial result in preventing t e 
overcrowding of pigs on pig farms. In pre-war years this 
over-stocking was a prime cause of many pig diseases, 
we have in this country a freedom from many diseases whic 
still cause havoc in the large herds of the United States. 
Large-scale work on Br. suts in Britain is required before we 
can state positively that our herds are free from this infection. 
When Doyle carried out his tests for Br. suis in 1943 
tested over 10,000 samples of sows' blood, finding that only 
four gave a positive reaction in dilutions of i in 25, seventeen 
in dilutions of i in 50, and four in dilutions of i in 100. 

Br, suts has also been found in cattle, in the udders o 
cows, and is reported to be more virulent for human beings 
than Bang’s bacillus. Unlike the latter, Br. siiis has not been 
reported as causing fistulous withers or poll evil in horses, and 
infection is rare in poultry and cats, but dogs may harbour 
the organism from eating infected material. Although Br- 
abortus has the greatest importunity of infecting man, Br. suis 
is more virulent, and people handling infected material should 
be most careful, as invasion of the body by the germ is usually 
through skin abrasions. The symptoms in man are similar to 
those of undulant fever caused by Dr. melitensis. 
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The disease brucellosis of swine is characterized by abortion, 
stillbirths, weak pigs, sterility, joint swellings and posterior 
paralysis. The boar is more susceptible to infection than is 
the bull, and testicular swellings with a progressive sterility 
follow. A new boar introduced into a herd can thus infect 
the sows served. Infection can also come through the milk 
of the dam, through contaminated food and premises. Owners 
of pig herds visiting markets and sales may carry infection, 
whilst the feeding of raw garbage and offal is also suspected as 
a means of carrying the disease to clean herds. The organism 
affects pigs of all ages, and whilst they are very resistant to 
Br. abortus infection, Br. melUensis (goat) has been recovered 
from pigs. Br. sitis has been recovered from the blood stream 
P^gs, and in young swine the average blood stream infection 
lasts for one to six weeks, although instances are known where 
the infection has persisted for eight months. 

Pigs exposed to massive doses of a polyvalent suspension 
of Br. silt's by the rectum, mouth, conjunctiva, vagina, prepuce, 
subcutaneous and intravenous routes, showed that a high 
proportion were readily infected at weaning age. Gilts in- 
fected with the organism as weaners may carry their young 
to full term in their first pregnancies, and Br. sttts cannot be 
recovered from them or from the tissues of their new-born 
pigs. Usually after running a course through a herd, the 
infection tends to be eliminated through the recovery of the 
animals, and their sale for slaughter. The organism may 
persist in the blood stream of sows for as long as thirty-four 
months. It may persist indefinitely in the uterus as a chronic 
metritis, causing sterility, but more often the uterine infection 
IS resolved in from two to four weeks after abortion or par- 
turition. The bone and joint infections arc generally of a 
chronic nature, whilst the udder infection may persist for life 
m some cases, and disappear in others before tlic succeeding 
pregnancy. In the boar infection of the testes and tlie seminal 
vesicles may persist indefinitely. The organism is eliminated 
from the body tlirough the discharges and secretions. 

Symptoms . — A dirtj' discharge from tlic vagina will be 
noticeable some houre before the act of abortion takes place. 
The little pigs arc cither bom dead, or tlicrc may be a few live 
pigs with a few dead ones, but the chances of sur\'ival of the 



live pigs are poor, and they die off within a short time of 
The act of abortion usuaUy takes place during the third month 
of pregnancy, and often within a week or fortnight of the a e 
normal farrowing is expected. The membranes and discharg^ 
from the uterus are dark brown and stinking, especially if t e 
little pigs have been dead for some time. On the other han > 
some sows, although infected with Br. siiis, will farro^v 
normally, but the litters will be small in number. Others 
may farrow dead pigs at the normal period, or give birth to 
a litter of weak pigs. Sterility follows infection, and is often 
accompanied by a weak watery discharge from the uteru^ 
Infected boars show swellings of the testicles, in one or bot 
organs, and on castration of little pigs, adhesions of testicles 
to the scrotum have been noticed. The leg joints may sho\v 
swellings, the animal's gait is impaired when the spine is 
affected, and posterior paralysis is also due to the same cause. 
The organism can be recovered from infected placenta 
membranes as well as from aborted pigs. 

Post mortem . — Most of the lesions are confined to the genital 
organs. In boars the testes will be swollen. Adhesions m 
the scrotum of young hogs may not necessarily indicate Br. 
stUs infection, as these are found in old cases of peritonitis. 
Abscesses have been described as occurring in the liver, spleen, 
subcutaneously, and in the tendon sheaths, but these are rare, 
and are not characteristic of this disease. Lesions in the liver, 
when they occur, are barely visible to the naked eye. Caries 
are found in the spine; in cases where there was posterior 
paralysis, the caries may be extensive. Limb joints show 
swellings of an inflammatory nature, but similar lesions are 
found in certain cases of swine erj'sipelas, rheumatism, tubercu- 
losis, and other diseases. Metntis is a characteristic lesion in 
the sow, but the disease will even persist in a herd in such a mild 
form as to show few symptoms or lesions. 

Treatment . — The presence of Br. suis can be demonstrated 
microscopically from the placental membranes, etc., and a 
blood sample may be submitted to the agglutination test in 
order correctly to diagnose the condition. As Br. siits docs 
not proelucc agglutinins in uniform amounts, the agglutination 
test IS not so valuable as it is m cattle. Some pigs will give 
titri-s of I m 25. and even i in 50 in clean herds. Tlic test is 
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more valuable in diagnosing a herd infection than for individual 
pigs. In America it is considered best to blood-test ail the 
animals in the herd, and if titres of i in loo or over are found, 
the herd is considered infected. If no animal shows a titre 
of I in 100 or over on two tests carried out from thirty to sixty 
days apart, and there is no previous evidence of infection, 
such as abortion, sterility and weak litters, with no additions 
made to the herd from outside within the last three months, 
then the pigs are considered to be free from infection. The 
use of Brucellergen, made from Br. suis, as an intradermal 
test, gives a more sensitive reaction, but it also gives more 
non-specific reactions than the blood-test. The two tests are 
useful in combination. A vaginal mucus agglutination test may 
also prove a valuable aid. 

Drug treatment is of little use, nor is Strain 19 vaccine of 
any use in this pig disease. Vaccination with the King strain, 
which is a low virulence strain of Br. suis, increases resistance 
to natural infection for a few months, but this resistance is 
lost in two years. There is no proof that the King strain will 
not return to full virulence in some animal, and so actually 
set up an infection. Treatment should include the provision 
of a balanced ration with access to green food, whilst vitamin E 
can now be obtained in the form of wheat-germ oil. Other 
vitamins may also be used in capsules, and are said to have 
good effects in preventing abortion, sterility, and small litters, 
etc. In the case of the disease assuming large proportions here 
It may become necessary to submit ev'ery breeding sow and 
boar to a blood test. Hygienic precautions should be taken, 
whether the abortion is due to Br. suis or not. The pens 
should be disinfected and sows isolated and fattened off for 
slaughter. New animals introduced into the herd should 
ujidergo a period of isolation. 

The aborted sow’s uterus may be washed out with a warm 
mildly antiseptic solution and a pcssarj' inserted. Any dcatl 
foetuses and membranes sliould be burnt, and the farrowing i>cn 
thoroughly cleaned out and disinfected, litter also being burnt. 

I lie pen sliould be kept empty of pigs for some time aftenN'nrds. 

The various vaccines and inoculating fluids widely advertised 
for the prevention of contagious abortion in cattle are of little 
use in this condition as it affects so\%'s. Great care should be 



192 DISEASES OF THE PIG 

taken to prevent the pregnant sow from being injured by other 
sows, and she should be allowed plenty of exercise at grass. 
The diet should be properly balanced and some wheat germ o , 
containing vitamin E, may be given, wth plenty of green 
food. An aborted sow can become pregnant and farrm' 
normally at the next period, but there is always a risk of t e 
sow proving sterile, and it is sometimes advisable to fatten 
the animal up for slaughter rather than risk another abortion. 

The lack of an efficient diagnostic agent makes it difficu t 
to estimate the extent of the disease, and the control measur^ 
suggested in the United States include the blood testing of a 
replacements, vith isolation. New stock should be purchase 
only from clean herds, and after a three months isola- 
tion, new stock should be retested before being mixed with 
the herd. This is especially important where new boars am 
concerned. The American plans for cleaning up infected 
herds are two; one for breeding herds consists in separating 
weaners negative to the blood test from the infected herd, 
and the disposal of the infected herd. The second plan is for 
small herds and commercial herds. This is the drastic one of 
disposing of the whole herd, cleaning and disinfecting the 
premises, and replacing with pigs from a clean source. 

Bowel CEdema. — ^This condition is also called Gut Qidema, 
and although it has come into prominence in the last decade it 
is by no means a new disease of pigs. The older practitioner.^ 
recognized this condition under the name Impaction of the 
Stomach, or Stomach Staggers in the pig. These latter names 
are taken from the most prominent lesion found at a post- 
mortem examination in pigs which have died suddenly from 
the disease, or from one of the chief sjTnptoms of the staggers 
in the live animal. With the great increase in the pig popula- 
tion with its accompan\nng overcrowding and the rushing of 
pigs througli to slaughter weights as early as possible, this 
condition has once more come into prominence, and in a more 
sc\erc form than A\"as the case years ago. Tlic cixlema disease 
lias been descrilwd by Shanks as long ago as 193S, also by 
I..amont, Luhe and Gordon, but the classical work on this 
ailment was done by Timony. A harmolytic t\*pe of Escheri- 
chia coh lias l)cen recovered from the intestines of affcctcil 
pigs, andwhiht intravenous injections of one sc-rotj'pe from a 
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field outbreak produces the condition, hemolytic Esch. colt 
from the pig diseases do not lead to cedema disease. Sojka, 
Erskine and Lloyd tend to regard this oedema disease as an 
enterotoxsemia associated with specific serot}^es of h£emol3d;ic 
Esch. coll organisms. Gitter also recovered strains of Esch. 
coli from the intestines and other organs of affected pigs, as well 
as from conditions other than bowel oedema. 

Campbell found that Esch. colt in pigs vdth oedema disease 
was found most consistently in rectums and colons, and rectal 
swabs were used as a basis for comparison wath normal pigs. 
Specific serotypes of hsemolytic Esch. coli are found in oedema 
disease in Canada, and two are sufficiently well distributed in 
normal pigs (0138 :K8i and 0141 :Kx) so that it looks as though 
an additional factor was necessary in the pathogenesis of bowel 
oedema, to permit the proliferation of those t5T)es. Timoney 
describes the isolation and prophylactic use of two typesof sera, 
but he also found a non-specific toxic factor in supernatant 
bowel fluid from non-cedema disease carcases. 

The disease affects young pigs when in the process of being 
fattened, and the usual age is round about from 10 to 18 weeks, 
although younger and older pigs have been found affected 
occasionally. Those ages arc critical ones in the young pig’s 
fife, as by then it has left its mother's care and is generally 
confined in pens on a ration which is perhaps apt to be some- 
what heavy for a pig of that age. One or two pigs may be 
affected in a pen, or it may be that the first indication of trouble 
is the finding of a dead pig. There is generally a liistorj* of 
movement of pigs, or a change of food which appears to be an 
c.xciting cause. 

If no steps arc taken to counter the condition the mortality 
rate soon mounts up. Lament, Luke and Gordon, follo\ring 
on some serum-protein estimations in oedema litters, found a 
degree of hypoproteinxmia present, and they rightly drew 
attention to the bad housing of pigs in general, with lack of 
attention to warmth in particular. 

Symptoms . — Pigs affected do not always refuse food in the 
oarly stages, but there is a noticeable oedema around the eyelid.*:, 
and this may extend to the face, tlic cars, jowls, elbow and hock 
ioint.s, and even along the belly of the pig. Tlie coat bccom<^ 
harsh and staring, and some inco-ordination of movement is 
o 
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noticeable. Diarrhoea is not always a symptom, and affected 
pigs may even be constipated. The animal moves in circ es, 
or finds great difficulty in adjusting its limb movements when 
disturbed. Paralysis sets in, and where the cedema spreads o 
the lungs, the symptoms are easily mistaken for those of virus 
pneumonia as far as respiratory movements are concerne . 
Death occurs in from 4 to 36 hours, although some of the stronger 
pigs linger on and even recover. When the disease is 
advanced stage and paralysis has set in mortality is high. T e 
disease does not spread from pig to pig throughout the her , 
but sporadically affects pigs in different litters. 

Post viortem . — ^The characteristic cedema already mentione 
in the eyelids, face and other regions, together with an impacte 
stomach, are the first lesions noticed. If the stomach wall is 
cut into there is an oedema between the walls, and this extends 
throughout the mesentery. The whitish-yellow fat of the 
mesentery is replaced by a clear (Edematous fluid extending 
even along the colonic mesentery. CEdema of the lungs, the 
pericardial sac, the larynx, and some limb joints, and even of 
the meninges of the brain and spinal cord, have also been foun(h 
Animals slaughtered before this advanced stage is reached 
show little cedema in the carcase, but the cramming of the 
stomach with food and the oedema of the stomach \vaU are 
fairly constant post-mortem findings. 

Treatment . — Various medicaments have been tried, but 
attention should immediately be given to the ration, by 
substituting a wet mash with some purgative such as sodium 
sulphate, the dose varying according to the size and age of 
the animals affected. From 6 to 12 drachms per pig w’ell mixed 
in a wet mash feed has been found useful. Streptomycin may 
help in controlling EscJi. coli infection. Injections of diuretics* 
have also been reported to be beneficial. For some days 
after care \vill have to be taken to bring the pigs back on a full 
fattening diet too soon; it should be a gradual process. As a 
long-term plan it is well to enquire into the husbandry of the 
dam. Sows that have been allowed a run on some luxuriant 
pasture with their little pigs seldom have progeny affected wnth 
this disease. A pig at 18 weeks of age is still in the young and 
tender stage, and the ration can be too “ heavy '' for pigs 


* "Vetidrex" — Ciba. 
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starting off with a deficiency of some vital factor whether pro- 
tein, vitamins or minerals. 

Differential diagnosis. — ^The panting which follows oedema 
of the lungs causes this disease to be mistaken for virus pneu- 
monia, but the puffy eyelids, and the fact that the pig is not 
usually emaciated, and has not the clear cough of the pneumonia 
pig, serves to distinguish oedema disease. Pneumonia at this 
age tends to be rather a chronic complaint with some apparent 
unthriftiness in the affected animal as compared \nth its 
fellows in the same pen. The cough in pneumonia is more 
distinct, and not so husky as it is when laryngeal oedema is 
present. In a straightforward attack of indigestion in the 
pig the animal is usually off its food, and a putty-coloured 
diarrhoea is present, whilst swine fever and swine paratyphoid 
show some redness of the ears, and scab formation on the 
“ trotters ” or other parts of the body. High temperature is 
not an usual feature of oedema disease. 

Leptospiral Infection in Pigs (Stuttgart disease, swineherd's 
disease). — Recent work has shown that leptospiral jaundice of 
pigs due to Leptospira icteroheemorrhagia; is a W’cll-establishcd 
entity to Britain especially in East Anglia and Scotland . In the 
United States, however, infection with L. pomona is the most 
common cause of leptospirosis in swine. Both conditions 
have nevertheless aroused considerable interest in view’ of 
infection to man, primarily to those engaged in agricultural 
pursuits which bring them into contact with pigs and piggeries. 
L. iclerohoimorrhagia:, which causes Weil's disease in man and 
similar conditions in dogs and cattle, is contracted from food 
and water supplies which have been contaminated by urine from 
rats harbouring the infection in their kidneys. Sur\'cys have 
shown that a high proportion of brown rats (liattt 4 s nonrgicus) 
arc carriers. In the case of L. pomona infection appears to 
take place more directly from carrier pigs. With both types of 
infection, adult carriers maintain a source of infection for young 
animals on the premises and for susceptible animals which 
m.-iy be added to tlic herd. L. canicola can s»ir\ivc in tlie 
naturally infcctc<i pig kidney for 12 days at refrigerator 
temperature, and tlicsc kidnc\*s fet! raw can infect dogs and 
cats. 

Symptoms arc usu.illy seen in young pigs from sucking jiig 
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stage to one or two months of age. L. tdcrohecmorrhagic^ 
affects a number of piglets at the same time and causes listless 
ness, inappetence and high fever which is followed in two o 
three days by jaundice. Tlie latter is first seen at the base o 
the ears, inside the thighs and axillie, but soon spreads to t e 
W’hole body. Death usually supcrv'cnes although spontaneous 
recovery has been reported. Post-mortem appearance is tha 
of a generalized jaundice with haimorrhages into various par s 
of the body, especially in the intestines, kidneys and 
L. -pomona on the other hand appears to cause a comparati^} 
mild disease which may not be recognized in a large herd. 1 p® 
affected pigs show' various degrees of inappetence, fever an 
diarrhoea all of short duration. In rare cases hsemoglobinuna 
may be present. In the more chronic fonn no clinical signs 
may be seen, but localization of infection in kidneys can be 
demonstrated, the disease being self-limiting with complef® 
elimination of Leptospira from the kidneys in six to nine months 
after initial infection. The chief loss from this infection is due 
to abortion or the birth of weak pigs which soon succumb- 
L. pomona has not yet been established as a clinical entity m 
Britain, but the risk remains of the introduction from European 
states. It w'as first isolated in Australia by Clayton (i 937 ) 
from a person suffering from a condition which was called seven- 
day fever. 

Diagnosis is usually confirmed by laboratory work in the 
form of serological tests, usually micro-agglutination. Cultural 
techniques may be applied to fresh material, but techniques are 
very specialized, Leptospira growing only in certain media 
under carefully controlled conditions. Staining methods in- 
vohdng silver impregnation can be used, but probably the most 
convenient method is the examination of fresh urine under dark 
field illumination. Leptospira may be seen with as little as 
120 magnification. Hamsters and guinea pigs may be used to 
obtain the organism in pure culture. In America, rapid agglu- 
tination tests i\ith stamed antigen are available for field work. 

Treatment. Infected pigs respond well to the parenteral 
admmistraUon of streptomycin with penicillin, provided treat- 
ment is commenced at an early stage. Oxytetracycline, tetra- 
cydine and erythrocycline are also reported as being effec- 
l^e, t e first being reported as eliminating 94 per cent, of 
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renal carriers when given in food at the rate of 500-1,000 g. per 
ton (Baker, 1957)- Rigid sanitary measures, including control 
of rats, must also be implemented. The serological test, which 
is valuable as an aid to diagnosis, has not yet been developed to 
the point where it can be applied with certainty to individual 
pigs for control purposes. 

The symptoms described in pigs have usually been those 
of the encephalomyelitic diseases already mentioned. 

Balantidium. — Of these cUiate parasites, Balantidium coli 
is said to have been found in the pig, but although the parasite 
has been held responsible for lesions of dysentery in man and 
monkeys, no harm appears to have been done to pigs by this 
parasite. 

Toxoplasmosis. — This is caused by the parasite Toxoplasma 
gondi, isolated from the North African rodent, the Gondi. 
Toxoplasma gondi multiplies by longitudinal binary fission in- 
side the host cell. When mature it is lemon shaped, 5fiXi‘5 
to 2^1. It burrows into the reticulo-endothelial cells and divides 
repeatedly until from 8 to 15 daughter-cells arc formed. WTicn 
the host cell dies, the contents are dispersed by rupture of the 
cell membrane. The tightly packed parasites soon flourish on 
the intracellular fluids, and can then infect new cells. The 
parasite encysts when growth conditions are unfavourable 
and although it affects most warm-blooded animals as well as 
man, pigs of all ages may be infested, and healthy in-contacts 
can develop the disease. 

Symptoms . — Pigs resistant to experimental infection can 
liavc the disease in. a subclinical form. The condition is able 
to assume serious proportions in a herd, causing Iiigh tempera- 
tures, weakness, and collapse. Joint cedema is a complication. 

Treatment . — A combination of sulphamczathine and Dara- 
prim.i Cortisone is also an useful addition. The Daraprim is 
prescribed to prevent any relapse, with the possibility of a carrier 
stage being reached. 

Trypanosomiasis. — .Among trypanosomes found in pigs in 
tropical countries arc Trypanosoma hrucei, T. congolense, T. 
vu'rtx and T. sjimVr. Of these the latter is the one cau«.ing most 
serious trouble in pigs. Tlic affected animals arc found dying 
suddenly, svTnptoms being few. Tlic pig may nm a high tern* 

' IVrimrthamine. 
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peraturc. with some dullness and loss of appetite. ^Jrted 

somes are found swarming in the blood stream. ^whilst 

T. simia to be highly pathogenic for P'gs 'n ^6“ 
others have reported similarly as regards other P^ft 
Various drugs have been reported as being effectir 
used against certain trypanosomes. Intramuscular '"l'= . 

of Surfen C (Bayer) and Antimosan have been used ag « 

T. cegohnse in cattle and horses. Experimentally btyry 
314 has been used against T. brucei, whilst other drug 
Phenanthridinium, Bayer 205. trypan 
arsenical compounds. In the report mentioned above, 
used dimidium bromide in T. simice infections in pigs, 
parently this drug has only a limited effect on T. ^ 

treated pigs tend to become chronic relapsing types, 
pigs tolerate the drug in repeated doses very well, commenc 
with about i mg. per kg., or 2 mg. per kg. intramuscu a y, 

repeated weekly. . 1 j have 

Antrycide salts given subcutaneously in single doses ^ 
cured infections of T. congolense, T. vivax and T. hntcet 
cattle, T. brucei in horses and dogs, T. evansi in came 
Antrycide is also used on pigs. 

The adoption of such preventive measures as 
the fly belt areas of Africa is a process replete with difficu 1^^ 
Measures are in operation constantly to try and destroy 
fly carrying the trypanosome. 

Trypanosoma nielopJiagiutn . — This trypanosome is non 
pathogenic and is believed to be the one found sometimes m 
British pigs. 
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Chapter 8 

DISEASE IN THE NEW-BORN AND 

young pig 

In all species of animal 
the most serious hazards 
individual members; the 
envnronment, nutrition, h< 
tions. In the pig, where 
tening are carried on to 
the influence of these and 
is most pronounced and i 

expected. That such a luss the 

by the many surveys which have been carried out to as , 
incidence of disease in young pigs. The pre-weamng ino 
rate of 15 to 25 per cent, described by Long^^■ill {1952) ' 
ported by Goodwin (1955), who affirms that such losses 0 
wherever pigs are reared. The pigman is famuar wi 
almost daily loss of piglets where a number of sows an gu 
are farrowing, while the veterinary surgeon is often 
by the clinical picture of mass over-laying by sows, wrt 
resulting massacre of scores of baby pigs. This may occur on 
large scale over quite a short period of time, but in many 
the farmer regards the phenomenon as accidental or due o 
state of particular clumsiness or \iciousness on the part o^ 
dam. Although it is not to be denied that the occasion 
accident must occur in viewr of the large numbers of tiny anima s 
which comprise the average litter, few’ stockmen are prepared o 
admit that these losses may be due in the first place to su 
normal piglets which are too weak to keep themselves cl®^ ° 
the looming bulk of the sow. This weakness, be it physical as 
regards muscle action, or constitutional as regards resistance to 
infection, is related usually to the pregnancy period and maj » 
indeed, refer to an even earlier period in the life historj’ of the 
mother. The causes of death in these circumstances are known 
colloquially as chills, scour, colds or over-laying. \\Tiate\er 


is, the neonatal period provides by far 
to the surtuvai and developmen 
. chief responsible factors coinpn=e 
:redity and other biological considera- 
methods of breeding, reanng and fa - 
such a high degree of intensification 
possibly other, undetermined, factors 

I considerable rate of wastage^ is 0 
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appellation is applied to the so-called cause of death, it should 
be remembered that it is much more likely to be effect rather 
than cause. 

Hsrpoglycsemia. — This condition is also called " Baby pig 
disease ” and refers to the s5mdrome brought about by a re- 
duction in blood sugar concentration. In the normal piglet, 
as nutrition gathers momentum after birth, the blood sugar level 
increases steadily over the following few days. Although the 
glycogen reserve is initially high, the piglet requires a constant 
supply of sugar to sustain its metabolism, and should the milk 
intake be reduced temporarily, or interrupted entirely during 
the critical first five or six days, the consequent rapid ebbing 
of the blood sugar concentration produces the symptoms of so- 
called " baby pig disease,” Complete starvation causes a pro- 
found state of hypoglycasmia in which death follows rapidly, but 
more commonly there is a progressiv ereduction of milk con- 
sumption and the signs of disease arc less marked and delayed. 
This hypothesis was established by Graham, Sampson and 
Hester (1942), who produced an identical syndrome by the 
experimental starving of piglets. Confirmation was offered by 
Goodwin (1955), who recorded similar results, and the influence 
of post-natal age and environmental temperature in determining 
the speed at which the condition develops was discussed by 
Hanawalt and Sampson (1947) and Morrill (1952) respectively. 

It should be remembered, however, that the well-defined clinical 
syndrome produced by this fall in blood sugar may be due not 
only to primary factors such as starvation or reduced milk 
intake, but also, secondarily, to many specific infections and 
other diseases. These, superimposed upon the piglet during the 
period of extreme instability of carbohydrate metabolism, 
produce a fatal hypoglyca^mia before the symptoms of the 
prirnarj’ condition can become manifest. 

The secondarj' conditions arc classified by Goodwin {1955) 
in two groups, viz. those originating in the piglet, e.g. bacterial 
conditions including streptococcal, coliform, crj'sijiclotlirix and 
clostridial infections, certain virus diseases and other syndromes 
such as hamolytic jaundice, myoclonia congenita, injuries and 
defonnities, and those originating in the sow, including phj-sical 
factors such as insufTicicnt or blind teats, temperament, agalac- 
tia or <lysgalnctia and .sjx-cific infections, jarrett, .McIntyre 
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and Thorpe have found E. monocytogenes infection in P'S’®*®'" 
Britain, with necrotic foci in the Kvcrs. Absence or poor supp y 
of milk in the sow is in itself usually secondary ‘o g^iral m- 
fections, mastitis, metritis or hormonal failure. All tn 
tions mentioned do not comprise a fully comprehensive is 
include the commonest encountered in practice. 

Symptoms.— A characteristic clinical picture is seen 
piglet affected by simple hypoglycaemia. For the nrs \ 
hours or so it appears normally active and enthusias ic i 
search for food. It grunts and scampers and feels warm o 
touch, the unpigmented breeds being bright pink in co 
This is no deviation from the normal, but as the blood 
falls the metabolism appears to slow down in direct propo i 
to the sugar reduction. The piglet is at first very noisy a 
becomes less active. An early feature is the appearance o oc 
motor uncertainty which soon progresses to a state o 
ordination with regular convulsive movements of the hni • 
Air-hunger causes champing of the lower jaw against the ^PP 
and whips the saliva into a froth. As the condition 
over the next few hours, the declining metabolism is marked y 
fall in body temperature, reduction in heart rate, pallor of e 
skin and cyanosis of the extremities. The end-point of corna 
followed by death is reached in periods which vary, according o 
the primary factors, between 24 and 48 hours. These limi s 
may be exceed by hyperacute cases developing more quickly or, 
more commonly, by protracted cases which are related to partia 
reduction in milk supply. In these latter cases, dehydration an 
renal failure provide additional obstacles to successful treat- 
ment. To the signs of hypoglycaemia must be added those o 
any specific condition which may be primarily responsible. 
Such variable features, however, are rarely present in a dis- 
tinctive form and ivill be differentiated clinically ivith difficulty- 
In these cases, the use of laboratory aids to diagnosis is essential. 
Post-mortem examination reveals no obvious abnormality 
except for the absence of milk curd in the stomach and intestines 
where agalactia has been present and the piglet has suffer®*^ 
starvation from birth. 

Treatment . — ^The uncomplicated hypoglycjemia syndrome 
responds spectacularly to the repeated administration of readily 
assimilable sugar solutions if treatment is applied before any 
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marked depression of the nervous s^tem develops, and provided 
there are no superimposed conditions which are masked by the 
ii>TOglycaemia they produce. Ten to twenty ml. of a 40 per 
cent, solution of Dextrose in normal saline are injected sub- 
cutaneously or intraperitoneally, the usual antiseptic precau- 
tions being observed. Response is rapid, but in view of the 
speed of sugar utilization the dose should be repeated at 4- to 
i2-hourly intervals depending on severity of symptoms. To 
reduce the rate at which the body sugar is metabolized, it is 
essential to keep the piglets as warm as possible. The observa- 
tions of Morrill (1952) in this respect substantiate the value of 
artificial heating, which is provided by infra-red lamps as stan- 
dard practice in good husbandry. The problem of maternal 
agalactia should be investigated and hand-feeding implemented 
if it proves impossible to obtain a satisfactory milk supply from 
the sow. If an underlying disease is present, the specific 
therapy in that case must also be applied, but it cannot be 
expected that recovery will occur even if the secondary' hj'po- 
glycremia is temporarily overcome. 

Prevention . — By far the most satisfactory approach to 
prevention of this disease is in the antenatal care and feeding 
of the sow or gilt. The stockman must practise good husbandry' 
even before the animal is put to the boar and throughout the 
gestation period adequate food, water and exercise must be 
provided. The running of sows and gilts out-of-doors on pas- 
ture is excellent, but supplementary feeding and watering is too 
often neglected. The value of good stockmanship during the 
period of parturition cannot be over-emphasized. 

HiEmolytic Disease of the New-born Figlet. — Although this 
condition has existed as a recognizable clinical entity for some 
years, few references have appeared in veterinarj' literature to 
indicate that thorough investigations have been carried out. 
Tlie disease is characterized by ha:moly’sis of red blood cells 
following the pattern of events which is well knouTi in the human 
subject and other species, when a rhesus- -f male is mated witli a 
rhesus- — female. The inheritance of the rh -f antigen from the 
fjither provokes antibody production in the mother. Tliis 
imtibody may pass back into the ftetus causing death in utero 
pr til)ortion, or may be concentrated in the milk. Tl>e fadtis 
then l)om normally but receives the antilxxly in large do<^ 
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as soon as it starts suckling, and as the factors 
closely associated ^^^th red blood cells, destruction ot tn^e 
foUows rapidly. The classical appearance of jaundice is me ) 
a clinical sign of this hsemolj'sis. Bruner et al. (I949) 
described the artificial production of this sjmdrome } 
immunization of a gilt against the red blood cells of a 
blood of which was incompatible with that of the dam, an '• 
shaw (1950) suggested this h>TX)thesis as the importan 
in a number of cases of hjemolvdic disease in piglets. 11^ 
and Brookshank (1953) carried out a wider investigation a 
substantiated their report with hematological and sero 0^ 
confirmation. Despite recent work by Good^^^n and ® 
(1955), a good deal remains to be done to clarify the posi 1 
regarding blood groups of pigs before the hsraol5ric diseas 
picture can be properly understood. v' E is 

The injection of cry'stal riolet, swine fever vaccine, « 
prepared from the blood of pigs, has been shown by Goo ^ 
(1955) to be capable of producing red cell iso-antiboies. 
high titres reached may be responsible for heemol>*tic ^ 

production in sows as the result of blood group incompatible 5 • 
The replacement, however, of the porcine vaccine by on 
adapted to eggs or rabbits would remove this hazard. 

A method of clinically diagnosing haemolj'tic disease in t e 
new-born pig has been suggested by Goodwin. The colour 
the little pig varies from icteric to pink-red subcutaneous > . 
with a full stomach and haemoglobinurja. A few drops of free 
flowng blood placed at one end of a slide is tipped gently ' 
and forth to wash the cells in their own plasma, and then allow e 
to sediment. As much blood should be used as is possible wit 
out spilling. In a positive case the blood is usually veiy’ th*n. 
WTien the blood is allowed to dr>’ out the plasma, in positi'C 
cases, is often tinged with yellow, and the erj’throcjies tend 
to aggregate into discrete clumps, according to the severit}’ o 
the disease. 

Symplotm. — ^Thc piglets are bom normally and remain 
healthy for a period lasting about 24 hours. As a rule, the con- 
dition is not associated with sUll-bom piglets. By the second 
day, it is usually possible to detect slight changes in the colour 
of the skin and vdsible mucous membranes and the pigl^l 
exhibits %'aiymg degrees of weakness. The skin may be 
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pallid when anaemia alone is present and develops a deepening 
shade of yellow as icterus advances. In some cases a dark 
brown colour is attained before death from toxaemia occurs. 
The rate at which the symptoms develop depends on the speed 
and degree of hemolysis, but by the fifth day most of the litter 
have gone and there are usually few survivors by the time the 
condition has run its full course. 

Post mortem . — A jaundiced condition of the intestines is a 
fairly constant feature even in cases which do not shov' obvious 
icterus of the skin. The presence of blood-stained peritoneal 
fluid and dark-coloured urine, which may resemble port wne in 
appearance, provides other important features. The liver, 
spleen and kidneys are congested and enlarged and icterus of 
the skin, serous and mucous membranes, musculature and brain 
IS present in varying degree. The presence of bile pigments 
may be confirmed by the application of simple biochemical 
tests in those cases where colour is insufficiently definite to the 
eye. In black piglets, the skin along the belly and in the groin, 
find the musculature, are best examined for icterus. 

Treatment. — Unless some elaborate technique such as ex- 
change transfusion is practised, a procedure which is imprac- 
ticable in the field and in the absence of information on blood 
groups in pigs, therapy is unlikely to have any direct effect on the 
diseased piglet. The latter, uith its litter mates, must be 
removed immediately from the dam and provided with artificial 
feeding. Tliey must be kept as warm and as quiet as possible 
m order to conserv'c body sugar and to reduce the strain on the 
depleted circulatory system. The use of blood volume ex- 
panders such as de.xtran solution containing sugar would be of 
.considerable value to the affected pigs. Injection of prepara- 
tions of this type are readily made with a comparatively fine 
bore needle directly into tlie anterior vena cava. If the condi- 
tion is treated early and ha;mol3^is has not reached a serious 
degree, some success may be attained b3' therapy along tlicsc 
lines. 


Eperythrozoonosis. — Ictcro-anaimia. There is evidence that 
tins condition is a far from new disease and is now well rccog- 
oizcd as a clinical entit\’ in America. Recently, workers at tlie 
^inibridgc School of Vetcrinarj’ Science have dcmonstratctl the 
^nsal organism in cases of anaemia of pigs in Britain and further 
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work rr-ffl no doubt reveal the extent of the condition amon 
British pigs. McNutt (1943) concluded that the viruses e 
investigating at the time were not the cause of m 

pigs he observed, and others, including Doyle (i945)» ® 
bodies in blood films from affected pigs that resemb e a 
plasma. Sphtter (1950 and 1950a) and his colleague. William- 
son. showed that a blood parasite, Eper>Throzoon, was res^ 
sible for at least one type of ansemia associated \nth 1^^ ' 

and the work at the Kansas State Colley demonstrated tna^ 
there are at least two such parasites which affect pigs, 
ihrozoon suis and E, parvtitn. The former, which is the arge , 
is distinctly pathogenic and produces extensive destruction 0 
red blood cells. Splitter described the parasite as a smau, 
ring-shaped body found on the surface of the erythrocyte an 
occasionally free in the plasma. It stains well unth Gienisa or 
Wright's stain if this is intense. Up to 80 per cent, of cells may 
be affected and enough parasites may be found on a single c 
to cover its entire surface. The workers at the Kansas S a 
College found a high incidence of infection during the summ , 
while winter-bom pigs were obseiv’ed to be comparatively free. 
This obser%’ation may suggest the presence of an insect vec 0 
during the warm weather. WTiile young pigs exhibit an ® 
and often fatal form of anaemia, pigs of all ages appear to 
susceptible and carrier formation for an indefinite period appears 
to result. Experimental work has shown that the incubation 
period is 6-10 daj's and an initial temperature rise heralds the 


onset of symptoms. 

Symptoms . — ^The affected pigs are depressed. inapl>etence 
being marked. After a day or two, a severe anaemia becom^ 
apparent, the pigs becoming weak, unable to stand, cold, ^'■lth 
subnormal temperatures, and showing in the later stages a va^*' 
ing degree of jaundice. Death rapidly supeivenes. Most pig® 
in a herd are probably infected and a number may’ show* at least 
the initial temperature rise, but only a comparatively’ small 


percentage develop further clinical signs. 

Post mortem . — ^The lesions are ver\’ uniform and striking in 
appearance. The blood becomes very thin and watery* in Wtn- 
sistcncy, and contains bile pigments. The spleen is much 
enlarged and icteric fluid is found in most body* ca\ities. A 
severe hepatitis is present in which necrosis and ha:morrhage 
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in the central portions of the liver lobules are apparent. The 
musculature and serous and mucous membranes of the body 
may also show jaundice. 

Treatment . — Splitter {1950b) found that arsenical prepara- 
tions in the form of neoarsphenamine at the rate of 45 mg. per 
kilogram body weight, given by intravenous injection, were 
effective in reducing the numbers of blood parasites and pre- 
venting further destruction of erythrocytes. The marked 
anaemia demands the consideration of blood transfusion tech- 
nique or the use of an artificial blood-volume expander such as 
dextran solution. Very young pigs will need glucose to combat 
the development of a state of hypoglycaemia and all affected 
animals should be kept as warm as possible. 

Congenital Porphyria in Pigs. — This rare disease is described 

Jorgensen as occurring in pigs in Denmark. It is a condition 
where the teeth and bones are discoloured, and is believed to 
he transmitted through an affected boar. The small amounts of 
porphyrins excreted normally are by-products of the hemo- 
globin (protoporphyrin) synthesis and not of haemoglobin dis- 
integration. The porphyrias are said to be due to anomalies 
in the enzymatic systems governing the transformation of 
porphobilinogen into protoporphyrin. Jorgensen finds that 
the condition can be transmitted through both males and 
females. The condition is hereditary and depends on one or 
more dominant genes, as opposed to the condition in cattle which 
depends on a recessive gene. Tlie teeth and bones may be 
dark brown in colour, and in new-bom pigs this makes the 
diagnosis possible. Light sensitmty of the skin lias not been 
observed in pigs. 

Enzootic Paresis o! Pigs. — ^Tliis virus disease has been 
described as occurring in pigs in Denmark. It is a condition in 
which characteristic histological changes arc found in the 
central ncrv'ous system, and it has been possible to rcprcxiucc 
fhe disease in little pigs by inoculation of suspension of CNS 
tissue from affected animals. Tlic disease has been referred to as 
Knzootic (transmissible) Pig Paralj-sis (poliomyelitis suiim). 

Tile changes in the nervous sj'Stcm arc somewhat .similar to 
those found in Teschen disease, but in the latter the 
changes arc more extensive. Teschen disease is also clinic- 
ally much more severe, with fatal ending, whilst cnrtwttc 
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paresis is of a more benign nature, according to Aagc Thordal- 

Symptoms.—h number of pigs in the saine herd 
simultaneously. Initially there is diminished 
hind legs, slight ataxia of the hindquarters, ■ 

hollow back. Temperature is elevated, ’^elt abne p^ 1 

down and tend to hide in the bedding. Appe i e 
with difficulty in competing for food at “'""S . 

inco-ordination of movement. The condition cither 
itself or passed on to a stage of paralysis of the hind “g ' . 

even of the fore legs. In the early paretic stage pi^s 
fore legs bent and hind legs stretched out sideways or 
wards. Small pigs severely affected lay on one side an 
unable to turn over, becoming excited on tiyung. e 
the excitable periods were stages of muscular tremors 
jerky contractions of the leg and trunk muscles. Respira ^ 

muscles generally remained normal. Some sucking pigs s , 

swollen abdomens from paralysis of the urinary 
retention of urine. Recovery was slower in older pigs» ^ 


no apparent muscular atrophy. . 

Post mortem . — ^ilusculature and organs normal, except 
paralysis of the bladder had occurred. In little pigs \rith 
symptoms, there was some cedematous condition 
and flmd under the cranial and spinal membranes. Histologi^ 
changes of varying degrees, amounting to perivascular in 
filtrations of mainly mononuclear cells, were present in e 
grey matter, especially in the ventral horns. The large mo or 
nerve cells were only slightly degenerated or were norm 
There is some slight perivascular infiltration of mononuclear 


cells in the white matter. 

Differential diagnosis: Symptoms similar to those descrilw 
by Thordal-Christensen occur in other pig diseases involvang 
encephalitis. Glasser’s disease is one, but here sev’cral pig^ 
in one herd may be affected without spreading throughout the 
lot. There are also local inflammatory lesions in the joints of 
the limbs, and the bacterium responsible is hemolytic. There 
is a beri-beri like disease of pigs in Denmark, where the animals 
are on a high carbohydrate diet, but here there is also marked 
circulatorj’ disturbances with dyspnoea and other signs. 
bowel cedema, the dropsy is a marked characteristic, and the 
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disease carries a high mortality rate. The disease nearest to 

vukioL'^'' ThT pronounced e.NcitabiIity rvith con- 

affected in Teschen 

disease, and again the mortality is high. 

Kersharto°if®T~'^^-' by Harding, Done and 

oks tT ^ transmissible poHo-encephalomyelitis of young 

Slance'tn “'“’““S'’ 

tte other differentiated from 

Hva diseases recognized in Britain. The causa- 

agent is thought to be a vims. It is widespread in distri- 
ution and although usually mild in its effects it does show a 
vanable manifestation as an acute fatal disease in young piglets 
u acute paralytic condition, or a chronic ataxia. 

develop usuaUy in 3-6 week old piglets, i.e. 
Mn WA‘ suckling and immediately post-weaning period. 

J lorDidity IS low after an incubation period which appears to be 
m-f ^ more days in field outbreaks. Some initial fever 
y be found, but by the time nervous symptoms are noted the 
P g ets are usually eating and temperature is normal. The 
signs include cerebellar ataxia wliicli is seen as a 
swayback " type of paresis or paralysis; rare cerebral signs 
fits. The acute type progresses rapidly witli 
h of the patient in about 48 hours. Other cases may show 
^ s mv recovery wth residual ataxia or muscle contracture. 

Diapiosts. — ^This is confirmed mainly by the demonstration 
th lesions in the various parts of the brain. Tlicsc take 

1 ^ vascular cuffing and microglial stimulation which 
ould be present in the medulla, mid-brain and cerebrum, 
e cerebellum and spinal cord rarely show these microscopic 
/inges. Pigs which have been ill for at least 10 days or Iiave 
d from the disease are likely to show the best defined lesions. 

^re is no specific treatment but careful nursing and provision 
suitable food will aid tlie recoverj' of some cases if it is con- 
economic procedure. 

, diseases affecting the Blood. — Changes occur in the blood 
'nenever there is any disease in the blood-forming tissues, 

1 as the bone marrow and IjTnphoid tissues of the body. 

* ormally tlie erjUlirocytes or red blood corpuscles arc said to 
approximately 6 to 10 million per cubic millimetre, 
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but their size and number vary in different ^ 

temporary increase in their number (polycythemia) may 
following diarrhcea or excessive perspiration— >.e. wber 
is some withdrawal of fluid from the body. ^ ^ 
number, or oligocythemia, occurs in some amemias “ 
aimias. Anisocytosis, or a variation in the size of the ly 
cytes, may also be found in anaimia. Corpuscles whi 
smaller in size than normal are called microcytes, and g 
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CHARACTFRISTIC 


corpuscles are called megalocytes. Giant corpuscles are known 
as giganlocyles, whilst the normal capsule is often called a 
normocyte. Microcytes are often found in an$mia, and so are 
poikilocytes or irregular-shaped corpuscles. As a rule the re 
corpuscles of pigs, as of the other domestic animals, are non* 
nucleated, but nucleated forms or erythroblasts are found m 
the bone marrow, passing into the blood circulation after their 
nuclei have vanished. When there is some increased demand 
for red blood corpuscles these erythroblasts may be passed 



DISEASE IN THE NEW-BORN AND YOUNG PIG 2II 


into the blood, and may appear as normoblasts, inegaloblasts or 
microblasls, according to their size. Reticulated cells are young 
cells which have only just lost their nuclei. These may be 
demonstrated by staining the blood fresh, without drying or 
fixing. WTien stained by Romanowsky's stain some cells may 
show a blue tint (polychromasia or basophilia), and in punctate 
basophilia the cells show purple-stained granules. This con- 
dition is said to be characteristic of chronic lead poisoning, and 
of some toxic conditions leading to ancemia. 

The hjemoglobin content of the blood varies considerably 
in antemic conditions. WTien there is a deficiency of hjemo- 
globin the pale centre of the corpuscle is very pronounced, the 
colour being present as a ring round the periphery of the 
corpuscle. A decrease in the hemoglobin percentage does not 
necessarily mean a decrease in the number of corpuscles. 
The colour index denotes the hremoglobin content of each 
erythrocyte. In certain forms of ant'cmia the numbers of 
erythrocytes may be reduced, but they may still have a high 
hiemoglobin content. During or after heemorrhage the red 
cells of the blood have a normal hemoglobin content. The 
colour indc.x consists, therefore, of the percentage of hemo- 
globin in the blood divided by the percentage of red cells 
in the blood. In a normal animal, if the percentage of 
Iiemoglobin is loo and that of red cells is loo, the colour 
index is i. 

The leucocytes, or white cells of the blood, arc nucleated and 
are not so numerous as the red cells, and in the pig they arc 
said to average about 20,000 per cubic millimetre. In leuco- 
cytosis there is an increase in the number of white cells, espe- 
cially of tlic neutrophils or polymorphonuclear leucocytes, 
which account for about 50 per cent, of the white cells normally 
found in pig's blood. Inflammatorj’ conditions and hsmor- 
rhage may produce this Icucocytosis. In lymphocytosis, which 
occurs in rickets, there is an increase in the number of lymplio- 
cytes, whilst monocjies arc increased in number in mono- 
cytosis, which occurs in certain infectious diseases. Certain 
parasitic conditions and some chronic skin diseases arc said 
to give ri«c to an increase in the corinophilc Icucocj'tcs [eosino- 
philia). Malnutrition and starvation, as well as certain 
diseases, may prothicc a decrease in the number of leucocj’tcs, 
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a lemotema. As in the case of the red cells, certain primiUve 
types of leucocytes may be found in the blood 
there is a great demand for blood in the body, as u 
processes interfere u-ith the formation tissues such as the 

anremia, or nutritional anaimia, may be 
termed a secondarj- amemia resulting from 
deficiency of certain substances, notably iron. 

Iron is stored in the animal’s body largely t^e ha: g 
of the red blood cells; there is also a trace of tissue non and 
some reserve in the liver, spleen and kidneys. The iron 
present in these last organs, the spleen and kidneys, 
to depend on the rate of destruction of the erythrocytes, 
amount of iron in the liver, on the other hand. ^ . 

both the iron taken into the body and upon the rate of red 
cell destruction. Feeding iron is said to increase the liver re • 

Pigs have some reserve of iron in the liver at birth, al g 
the hsemoglobin level is not as high as in some 

animals. . , , , . _ xi,- 

The percentage of the body iron is dimimshed during inc 
time the young animal is fed exclusively on its mother s m . 
and the total h«moglobin is increased. When ® 

animal commences breathing through the lungs at birth the 
is then a surplus of haemoglobin, and some destruction o 
erythrocytes takes place; this is said to be in the nature o a 
replacement of the foetal erythrocytes by cells of a dmeren 
type, and the iron so liberated is stored in the liver, ihis 
iron is later used up during rapid gro^^i;h, when new ce 
formation is required to keep pace wth the growth of 6 
animal. If the liver iron is inadequate and that derived from 
the food insufficient, anaemia is likely to follow, and it wt 
probably be the fastest growing that will be affected first. 

The presence of a normal reserve of iron in the young 
animal’s body at birth depends upon the mother ha\ang ha 
a sufficient supply in her diet, but it has been found tha 
adding an iron supply to the nursing sow’s ration will not cure 
anemia in the little pigs, unless they, too, get a supply of iron. 
It has been found that for the first three weeks of the pig s 
life an intake of 7 mg. of iron per day is required to keep up 
the growth rate and total iron level. The little pigs cannot 
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obtain sufficient iron from the sow’s milk, so that free access 
to soil and pasture is vital. 

In some cases anaemia has been attributed to a de- 
ficiency of copper in the ration. In such cases feeding with 
iron does not cure the condition, but the addition of copper 
in the form of the sulphate cures the anaemia, even w'hen it 
is given without iron. Other minerals such as magnesium 
and calcium, etc., have also been suspected of being implicated 
in the causation of anceraia, but there is some doubt as to 
wlicther a deficiency of such substances is a cause. 

Vitamin deficiency has also been blamed, but vitamin A 
lias been ruled out as a cause of anaemia. There is an anremia 
in pellagra, but there does not appear to be any direct relation- 
ship between an absence of vitamin and the anaemia in 
question. There docs appear, however, to be some relation- 
ship between vitamin C and blood formation, and it is 
believed that absence of this vitamin from the diet may lead 
to anaemia in some animals. 

Tlic action of the endocrine glands is believed to be of 
a general nature, and not due to their being in any w’ay specific 
causes of anaemia, as are iron and copper. 

Symptoms . — ^These may appear when tlic little pigs arc 
about three weeks old, w’hcn the animals appear dull and 
listless. Tlic skin lias a pallid appearance, and in some in- 
stances the bristles arc inclined to be curly, giving the pig a 
much more " hairy ” appearance than is usual in that age. 
The backs may be arched, and there is a generally unthrifty 
look about the piglets, with evidence of diarrhoea or even 
scour. In the early stages an c.xccssivc pallidness of the skin 
combined with a lack of activity may be tlic only visible 
.symptoms. 

Post mortem . — A general paleness of the skin, the flcsli, and 
liver is found as a rule, but it sometimes happens that the 
liver retains its colour. There is usually an excess of fluid in 
the peritoneal, pleur.il and pericardial cavitit's, with an cedema 
of the bowl, stomach wall, the throat, and even tlic eyelids. 
TJiis a'tlcma of the bowel is not confined to piglets aficclcd 
with an.Ttnia, but appears to be a lesion found in many (liso.T^es 
due to dietetic origin, and indeed some people even tend to 
regard “ adcina of the bowel ** in pigs as a specific discas<' 
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ispecially of the elght'to twelve 

watery, and clotting is delayed. P ® , distended with un- 
wee J the stomach will often Jound^d.smnded^ 
digested food of a fibrous nature, . 

or contains only a bright yellow ? %heir 

usually very pot-bellied m appearance, and roug 

coats. .. , calt<; to the ration 

7>«fme,il.-The addition of purified iron salts to 

will not be of much use unless copper is added. 


FIG. 67.— Prolapsed Rectum in a Pig affected ^vlTH Sever 
Anaemia and Diarrwea 

feeding iron for some time copper is added, the iron 
up in the liver is then used lor the formation of hsmogl • 
Copper seems to be essential as a catalytic agen in 
respect. It helps to use up the iron in the body, re ^ . 

the iron in the tissues and liver, and increasing it in ^1^® r 
At birth the copper content of the body is less than a 
the foetus, but it is said to be twice that of the aim • 
anxmia a fall in the hemoglobin takes place about the 
day after birth, and it may fall to one-fifth its initia va 
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ess extra iron is fed. Where some extra iron is given, 
re is little fall in the h<emoglobin below that pertaining 
the tenth day. Iron salts are absorbed as ferrous salts 
I not ferric, and it has been found best to give some iron 
such as commercial ferrous sulphate, which contains 
:es of copper as an adulterant, or, better still, to combine 
iper treatment with the iron treatment, the proportions 
ommended by continental authorities being 25 mg. of iron 
h 5 mg. copper daily. The iron-copper treatment is best 
le by individual dosing rather than by giving in the food, 
nting the sow’s udder wth a mixture containing iron, 
>per and treacle is also done, but is apt to cause the udder 
get into a sticky mess and collect dirt. A special doscr 
y be purchased for dosing pigs, and if time and circumstances 
Dw, treatment of every individual pig is always better in the 
ig run. 

Modem treatment is to inject iron dextran solutions hypo- 
rmically or intramuscularly, and piglets can thus be given 
hcient iron to last them over the weaning period. 

It is no use treating the pigs unless the food is also attended 
A balanced ration should be provided for pigs old enough 
feed themselves, and the young pigs should have early 
:oss to a supply of iron by allowing them a run at grass, and 
rowing in huts with access to a run in a grass compound 
• the sow and litter. It is a good plan to place soil in the 
ns, and to provide iron-rich foods for the sow prior to 
rowing, so as to assist in the prevention of anjumia in the 
ung when born. The iron treatment of the little pigs 
ould be carried on until they arc able to fend for themselves, 
icn tile ration should contain a sufiicicncy of these anremia- 
cventing substances. 

The following prescription may be used for a mixture of 
m and copper to be painted on the sow’s udder: Anhydrovis 
rrous sulphate 3J oz., copper sulphate J oz., manganese i or.., 
iter I pint and treacle i pint, well mixed and painted on 
c teats and udder of tlic sow. For individual dosing a 
lution may be prepared consisting of commercial ferrous 
ilphate li oz., copper sulphate drachms, water 2 pints, 
kC dose being i Icaspoonfvd i>er pig per day. In view of the 
Ic played by the vitamins in the assimilation of various 
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nerals. it n.ay be a— 

d D. These are now available in 1, jo 

y\i concentration, so that one i ^ ^,gst results 

d the little pig throughout Its vitarnins 

e obtained when the iron and copp . ? g^bcutaneous 

e given in a palatable form, or el^m h f j^^tment is 

• intramuscular miections. Tailure of t 

ten due to the unpalatable inorganic fom ^ 

dnerals are given to the pigs. “ calcium cobalt 

nth other minerals besides iron and copper as^tau 
nd magnesium are often deficient m “ j crystals 

„ pigs. Calcium in the form of ca'oam borogluconate c^ 
lly be given in the ration at the rate of a few crystals per p g 

Dcr feed daily. This condition 

Transmissible Gastro-entenfas ol i^giS) 

of baby pigs was first described by Doyle and ’ 

I aJII. and although mentioned by Go°dn-.n 0 "dg^ 
(1955), it has not been recognized as a ^ t, 

Mtish pigs. It is *iowever that the 1 f ^ 

which is probably a virus, does exist in Britain at 

time. It is essentially a disease of very V™”? JL id 

and is characterized by diarrhcea, ®en-eMS 

dehydration and a high death rate. >’ 

to enhance the seventy of the symptoms. Older P'S® ™ 

be affected to a mUder degree and appear to develop a® ^ 

folloM-ing recovery. This assists in self^ilimmaUon P^‘®“^ 

insmallherds.wherecontrolmeasuresareusiianymoreefl 

A passive immunity which may be passed to pig e 
colostrum of the dam may protect them for several 
which they may become susceptible. The disease is t 
seen in three groups of animals, viz the recently om .. 
ceptible piglet which suffers severely, the 4-6 week old su 6 
pig which has lost its passive immunity but is better able t° P 
with the infection and shows little more than a whitish ^ 
diarrhcea of a few days’ duration, and the store and adult p e 
which may show’ no signs of infection at all but may a 

carriers for a time. . rtler 

Symptovis.—The disease commonly starts in one n . 
possibly through the introduction of an affected pig on o 
farm, and subsequently spreads from litter to successi\e > e • 


DISEASE IN THE NEW-BORN AND YOUNG PIG 217 

The diarrhcea and vomiting are marked and death rapidly super- 
venes. The material passed from the anus does not, however, 
suggest a gross inflammatory process in the intestinal tract, a 
catarrhal enteritis being commonly present wthout any in- 
volvement of the gastric mucosa. It is possible that the severe 
signs of disease and death of the affected piglets are due entirely 
in the later stages to hypoglycsemia. In the older pig, the 
symptoms are milder, taking the form of a catarrhal enteritis 
with discharge of whitish diarrhoea material containing a good 
deal of mucus. Such animals stand a good chance of recoverj', 
particularly as appetite is not affected to any great extent. A 
check, however, in the growth rate may cause an economic loss 
to the farmer. 

Post mortem.— There, is a distinctly pinkish skin colour in 
some cases, and some dehydration of the carcase in piglets, if the 
diarrheea has been severe. Stomach lesions vary from some 
petechial hiemorrhages in the pyloric region to acute inflam- 
mation and ulceration. The intestine shows hremorrhagic 
enteritis with inflation of the jejunum. The kidneys have 
subcapsular petechial haemorrhages, or else they are paler than 
normal and contain urates. The cerebellar blood vessels may 
be blood congested, with evidence of some encephalitis. 

Treatment . — WTiilc no drugs e.xist at present which have 
any known effect on the specific causal agent, the damage done 
to the baby piglet is so mild that prompt treatment of the 
supervening state of hypoglycscmia may assist effectively in 
reducing the loss from death of affected piglets. (Sec Hypo- 
glycjemia or Baby Pig Disease.) General nursing procedures 
must be applied to all ailing animals, and in view of the infec- 
tivity of the causal agent strict isolation and disinfection mea- 
sures must be adopted to control the spread. The presence of 
mild digestive disorders may be tlic only indication of infection 
in the adult animal and special attention should be paid to such 
animals, particularly when they farrow. 

Joint HI or Navel HI. — Tins is a disease of piglets caused b\ 
infection of the umbilicus with pyogenic organisms and al.so by 
Escherichia coU. Tlic disease is known by other names, such .as 
polyarthritis, infectiou.s cntcrohcpatitis, pyoscpticamia neona- 
tomm and septic omphalophlebitis. x\s in otlier sjw:ics. pre- 
disjio^sing factors play an important part in the initiation of the 
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disease. Wet, cold pens, lack of colostrum and other “ampte 
of mismanagement predispose to infection, which is most patho- 
genic if it occurs at the time of birth «a the umbilicus or through 
infected milk from sows affected with mastitis or post-partunen 


fever due to Esch. coli. . 

Symptoms.— yery young piglets develop a yellouish-v ^ 
diarrhcea wth a fcetid odour. They lose weight very rapiai> . 
weaken and fail to feed properly. Hypoglycemia may supe - 
vene \siih death of the piglet. In older pigleU abscess foma- 
tion at the navel region may be the only noticeable S 3 mip o 
Occasionally the infection spreads internally in the fom o a 
pyemia and there may be some noticeable swelling ^ ® ^ 
joints with abscess formation. The animal has a tuc e up 
belly, curved spine and is unthrifty and of bad conforma loji 
generally vith a harsh staring coat, tail and ears droopmo- 
Scour may be a prominent s 5 nnptom and there will be some 
jaundice and an unsteady gait. . 

Post mortem . — Abscess formation can be found at the ' 
in the liver, and the elbow and stifle joints may be^ swollen an 
contain pus. There may be some evidence of septicjemia. wt 
some gastro-enteritis, hypertrophy of the liver and jaunmce. 
The umbilical vessels \vill be corded with no suppuration visib e. 

Treatment . — If numbers of young pigs are affected, 
dosing of drugs is generally impracticable because of the number 
of treatments necessary and the difficulty of getting accurate 
amounts into the piglet. According to Schipper et al. (195^) 
parenteral dosing of the sow with one gramme doses of oxy- 
tetracycline (Teiramycin) will ensure effective therapeutic levels 
in the milk. This method is only applicable, however, w’here 
the piglets are suckling. In other cases individual treatment 
with oxytetracycline or sulphadimidine has given good results 
if applied early in the course of the disease. The abscesses at 
the navel must be treated surgically and the affected piglets 
nursed in clean surroundings Measures adopted at farrownng 
time to ensure cleanliness of the umbilicus will assist materiall}’ 
in preventing the condition. 

Glasser’s Disease. — This should not be associated with the 
infection of very* young piglets via the nav’el w’hich has been 
described under the heading of navel-ill or joint-ill. This 
infectious serositis and arthritis w’as first described by Glasser 
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in 1910, but so far the true setiological agent has not been 
elaborated. While it was generally assumed to be due to 
Haemophilus infltienzcB suis, recent work in America has linked 
the condition wth a pleuropneumonia-like organism. 

Symptoms occur in young pigs of 4 to 14 weeks of age 
and take the form of a fibrinous inflammation of the serous 
membranes of the limb joints, especially the hock or the knee 
or both. The piglet’s temperature is raised and lesions asso- 
ciated with the pleura, peritoneum and pericardium have been 
described by workers in Europe and the United States. The 
affected pig is very lame and reacts strongly to handling or 
stimulus to move. The disease has a high mortality, after a 
short course, unless treatment is applied in the initial stages. 

Treatment is likely to produce spectacular results if admini- 
stered as soon as lameness and fever are noted. A single 
injection of penicillin may cure the patient in 24 hours. Cases 
seen later are much less satisfactory in response. Sulphadimi- 
dine or sulphapyridine added to the feed of pigs during the most 
susceptible period of three to eight weeks in small occasional 
doses appears to assist materially in the prevention of the disease 
on heavily infected premises. 

Enterotoxtemia in Piglets.— This condition, due to Clostrt‘ 
dium perjringens Type C, has been described by Field and Gib- 
son (1955) and its experimental reproduction by Field and Good- 
win (1959). Outbreaks of acute disease in piglets during the 
first 72 hours of life have been found to be due to infection %rith 
this organism which was isolated from the intestinal tract of 
affected piglets. It is suggested that sow's may become carriers 
especially when kept on land during pregnancy and that the 
piglets ingest the organisms w'hcn suckling commences. 
Death follows bacterial multiplication and toxin production in 
the small intestine, particularly the jejunum. A short field 
trial with a serum containing C. perfringens beta antitoxin gave 
useful results as a prophylactic measure, but it is extremel}' 
unlikely that therapy will be able to arrest sucli a toxic process 
once it has commenced in a young piglet. An acute cntcro- 
toxa'mia of older pigs in the 12 to 14 week old store class and 
due to C. per/riugnis Type C may sometimes be seen as a spora- 
dic disease especially in pigs licing given very liberal rations. 
Tire intestinal tract in these cases of sudden illness and death 



220 DISHASES OK THE PIG 

shows a ver>- acute enteritis «-ith ha=morrhagK ^ 

mucosa. Rapid invasion and putrefaction of the a 
alimentary waU follows and if examination is Relayed jap 
decomposition of the whole pig very soon makes itself pb^i® • 
A condition described by Emsbo in 1951 and ' 

in 1953 under the name of Terminal or Regional Ileitis is chara 
terized by thickening of the ileum to resemble a ngi ™ 
garden hose and affects piglets from early life. In many c 
no sign may be seen throughout the pig s life, but in , 

stances ulceration and perforation of the ileum leads o e 
of the pig through acute peritonitis usually in the 2-4 mo 
period. The condition is differentiated from 
by the diffuse foetid peritonitis and thickness and rigidity o 


terminal part of the ileum. . i 

Streptococcal Meningitis. — According to Field, Buntain a 
Done (1954) this disease, which is fairly widespread, h^ pi"® 
ably been imported into Britain from the Continent of | 

It is characterized by ataxia \nth partial or complete^ oss 
balance due to meningo-encephalitis, though ne^^'ous signs a 
not always present. Some cases recover spontaneously, 
die during the bactersmic stage and others remain chronica y 
affected with arthritis. The cause appears to be a beta-ham 


lytic streptococcus. 

Symptoms are usually seen in pigs of 2 to 6 weeks 
either as a sporadic condition or taldng an epidemic form ariec 
ing successive litters of pigs. The affected pigs run a tempera 
ture, refuse food and bury themselves in straw'. When 
to move one or more show a swaying movement with a sti 
legged gait which Field el al. suggest resembles the picture o a 
pig w’alking on its toes. The ears are retracted and held 
to the head ^^ision is affected and tremors may shake the bo > 
especially after exercise Some pigs die in this febrile stage. 
Others lose balance and lie on their sides making paddling 
movements with their limbs. Less affected animals show- 


only a slight swaying motion on walking and mild cases recover 
spontaneously. Protracted cases develop swelling over stifle 
and around hock joints and are obviously unthrifty. 

Diagnosis is based on the history and sj'mptoms and post- 
mortem lesions the most important of which is the turbid or 
creamy nature of the cerebrospinal fluid. This may be ex- 
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tracted from the cistema magnum and will be found to be under 
considerable pressure. The subarachnoid space contains a 
whitish pus and the blood vessels of the brain and meninges 
are congested. The choroid plexus of the 4th ventricle in 
particular appears opaque, light yellow in colour and creamy 
in texture. The ventricles, aqueduct and central canal of the 
medulla and cord may be blocked by exudate. Impression 
smears stained by Gram technique will show the organism in 
and around cells. 

Treatment consists of the administration of penicillin in 
large doses for at least six days. This antibiotic therapy may 
be enhanced by the concurrent dosing with chemotherapeutic 
agents such as sulphadimidine or sulphanilamide. 

Myoclonia Congenita or Trembling. — This condition was 
described by Kernkamp {1950) as a well-known neonatal dis- 
order with a possible familial basis. The condition is seen in 
piglets from birth onwards and is characterised by muscular 
twitchings. The astiology is unknown. Professor H. G. 
Lament has recorded the condition in the United Kingdom and 
his excellent film of the disorder is well known to British veterin- 
arians. 


Symptoms . — Spasmodic twitching of tlic general body 
musculature is usually the only symptom of the disease. These 
spasms gradually subside when the pig settles do\%m to sleep, but 
any sudden noise or other stimulus wakening the piglets causes 
immediate return of the twitching. Excitement and noise 
tend to cx.acerbate the signs. The spasms may become so 
violent that the piglet is unable to move forward and may be 
unable to keep balance. Tliis “ dancing backwards ” effect 
may be so violent as to make it impossible for the pig to get 
near its food and death from hj^poglvc^emia mav supervene. 
Normally, however, the appetite remains unimpaired and the 
piglets lead an other^^^se normal life, most of them growing out 
of the condition at about 6-8 weeks. They seem able to put on 
reasonable body weight. It may be of interest to note that 
Krabbe hn.s recorded, in the human subject, cases of hypotonia 
which appear due to a comparative immaturity of muscle fibres, 
a theory supported by Lament (1050). Tlie signs disappear as 
the individuals grow and the muscle fibres " catch up ” with 
general development. 
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TrM/».«.i.-Therc is no specific remedy 
and provided adequate arrangements are made for th= 
of the dancing piglets in vide shallow troughs 
to get to feed in spite of the spasms, no losses except tho 
to early hypoglycaimia or subsequent accident should 

'""’’BTclerfai Necrosis.-dc/iiio»iyr« nmophoms “J' 
sis hacillus is responsihle tor necrotic stomatitis 
and also for some necrotic lesions on the skin of t'* E^ 
young pigs. Tlie organism is a strict anaerobe and dois 
produce spores, but may show a peculiar vacuolization 
protoplasm which might be mistaken for spore fomaticm. 
A . necrophoms varies in length from coccoid forms to ' 

and is Gram negath’e. In the tissues the organism pro *c 
slowly progressive coagulation necrosis, the tissue e em 
being reduced to a dry caseous mass, often raised a ov 
surface of the mucous membrane. The custom in some pa 
of removing the canine teeth from little sucking r 

pave the way for an infection of the pig’s mouth > 
organism. Lack of sunshine, fresh air and green food are a 
predisposing causes. , 

Symptoms . — Sucking pigs are usually affected. They r® 
to suckle, and lie down a lot, appearing listless and unthn y* 
Necrotic areas may be found on the mucous membrane o 
mouth and tongue or on the skin of the legs, and in some 
cases the body skin may be involved. The mucous membr^e 
affected sloughs off and there is some throat swelling. ® 
pigs become very emaciated and die owing to their inab y 
to feed. 

Treatment . — Clean the affected parts wth an antisep ic 
solution or a copper sulphate solution. Internally sulphad^' 
dine sodium solution gives good r^ults. Acrifiavine or iodine 
dressings can also be applied. The MacLean County system o 
washing the sow thoroughly and then removing the sow an 
pigs to a clean pen should be tried, and the diet of the so\' 
attended to. The little pigs should be dosed wth cod-liver 
oil or halibut-liver oil and an iron and copper sulphate 
mixture. 

Hydrocephalus. — Dropsy of the brain ventricles is some- 
times a congenital condition; the young animal may be born 
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with an enlarged head, and seldom survives ior verj’ long. On 
very rare occasions the \vriter has found a condition of hydro- 
cephalus in bacon pigs. The condition is believed to arise 
following some obstruction to the exit of cerebrospinal fluid 
from the ventricle. This obstruction may be due to tumours 
or parasites, and in the pig hydatid cysts may cause such an 
obstruction. 

Symptoms , — There may be few symptoms noticeable in 
the pig, as the condition is usually an acquired hydrocephalus 
of a chronic form in which symptoms are slow in appearing. 
The animal may be noticed to hold its head to one side in a 
peculiar manner and to be very lethargic. The pig is generally 
fit for slaughter before the condition is sufficiently far ad- 
vanced to cause much inconvenience, and it may not be 
suspected until discovered at a post-mortem examination. 
No treatment is therefore called for in the pig. 
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Chapter g 

DEFICIENCY DISEASES AND 
METABOLIC DISORDERS 

A NUMBER of disease symptoms are set up, notably in 
young pigs, when the diet or conditions under which the 
animals are kept is defective. A deficiency of vitamins and 
of minerals in the ration, for instance, sets up symptoms which 
are often spoken of as though they were diseases in themselves— 
i.e. pig amemia, scour in pigs, etc.; these conditions are really 
symptoms of cumulative effects of bad feeding, housing and 
sanitation. The modem method of intensive rearing and fat- 
tening of pigs, by which every ounce of food is rationed and the 
pig expected to make the fullest use of it, exercise is severely 
curtailed, and young animals, which natur^ly desire some fresh 
air, sunlight and a run at grass, are deprived of these necessities; 
bom and reared in a warm building, transferred to another for 
the process of fattening, encouraged to feed from the trough 
at an early age, and fed to slaughtering weights at record ages — • 
all this serves to upset the natural physiological process in the 
animal’s body, and brings a trail of disease symptoms in its wake. 
The more unnatural the treatment given to the pig, the more 
disease follows, and these various deficiency conditions are easily 
preventable provided the knowledge regarding pig feeding 
and pig husbandry is applied with due regard to certain 
fundamental natural requirements. A young animal requires 
some good food, sunshine, fresh air, exercise and access to 
pas^res if it is expected to grow into a healthy animal. 

Mineral Deficiency. — ^The minerals which are most likely 
to cause trouble in pigs when deficient in the ration are iron, 
copper, calcium, magnesium, phosphorus and iodine. Mineral 
deficiency and avitaminosis are closely linked up, and it may 
e at a ration may contain all the necessary minerals but is 
lacking in some of the vitamins, or the minerals may be 
present in the food in a condition which renders them in- 
capable of being properly assimilated by the animal body. 

326 
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Certain vitamins are kno\vn to exert a profound influence 
upon the metabolism of some of the minerals, examples being 
vitamin C and its effect upon blood formation, and vitamin D 
with its effect on the calcium-phosphorus balance in the body. 
A pig may thus be diagnosed as suffering from mineral 
deficiency when it may really be a vitamin deficiency that 
is at the root of the trouble, and it would perhaps be more 
correct to group these conditions under one heading, calling 
them food deficiencies, rather than dealing \vith them as 
though they were two distinct conditions, mineral deficiency 
and vitamin deficiency or avitaminosis. 

In practice some of these conditions have already been 
separated in the lay mind in accordance \vith the chief symp- 
toms — e.g. anemia, scour, rickets, etc. All these are 
really symptoms, and they may be shown in a variety of 
deficiency diseases, and it would appear to be a mistake to 
regard them as being due to deficiency of one specific factor. 
It is customary to regard pig ansemia as being due to iron 
deficiency and rickets as a calcium deficiency, but a variety 
of factors are concerned in each condition, and the role played 
by vitamins is of fundamental importance in pigs, both in 
the so-called deficiency diseases and in specific diseases and 
local conditions, a classical example being pig paratyphoid 
of the non-Saimonclla type. 

A condition of diarrhoea uith j'clloudsh-white faeces is a 
common symptom accompanying anaemia, and is found in pigs 
sufTering from mineral deficiency, avitaminosis, etc. The 
condition is often spoken of as tliough it was a specific disease 
of pigs, but it should be regarded as purely a symptom, just 
like an«emia. The latter is often the result of an acute dianrheea. 
This condition of scour in young pigs may be set up as a result 
of mineral deficiency in the sow’s milk and the ration ; it is also 
found in avitaminosis, tlic usual picture being ana:;mia, scour, 
stunted growth, with possibly abscess formation subcutane- 
ously. TIjc symptoms are similar to those shoun in an.Tmia; 
the pigs will often lick the pen walls, c.at their bedding, etc. A 
post-mortem examination may reveal, besides an.xmia, an 
impaction of the stomach wth food containing quantities 
oi .straw and litter, whilst the intestines contain no solid 
food. 
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The condition responds to the same treatment as prescribed 
forln^a^nLlitUecalcium added to the food tvill be ns fuh 
EiStets. also known as rachitis, is the -me applied to ^a 
well-known disease of young animals cause V ' 
vitamin, notably vitamin D, which 

effect upon the calcium-phosphorus absorption by to bodjl^ 

A low calcium ration wUl produce rickets as also m 1 
phosphorus diet, whilst n'=‘g"«ium metabolism is dose y 
Unked with that of calcium, and the first 
magnesium deficiency may be a retention of ralciu . 
beeTfound that when to blood calcium falls below 8 mg. 
roo ml., symptoms of rickets rvill begin to appear 
and calcium form about three-quarters of the body a^h and 
more than 8o per cent, of the mineral matter of bone they 
are present in protoplasm in blood and milk. An g 
phosphorus compound, phytin (inosite bexaphosphate), i 
present in certain cereals, especially maize. Ihe p y 
splitting enzyme “ phytase" is not present m bo‘ ' 

found in rye, wheat and barley. Oats and oil cakM are als 
deficient in phytase Under the action of phyt^e to phytm 
gives up its phosphorus in a soluble and absorbable form, 
that phytase thus acts as an antirachitic factor in the diet, 
the vitamins. A, B and D are accused of being implicated m tne 
causation of rickets. Vitamins A and D were^ at one time 
regarded as one vitamin rather than two, and it is now know 
that vitamin A is the growth-producing vitamin, its absence m 
the diet resulting in stunted growth. Vitamins and B, aii 
C do not appear to be of as much importance in this disease m 
the pig as vitamin D, which is also known as the antirac i ic 
vitamin. In the absence of this vitamin from the diet the 
calcium-phosphorus balance in the body is upset. Calcium is 
excreted from the body at a higher rate than it is taken ® 
the body. These vitamins also seem to affect the parathyroids 
(see Vitamins). It has been observed in experimental animals 
that if the parathyroids are removed from the body, 'vith 
only a trace left, one of the effects is defective calcification o 
the teeth, and a probable decrease in the blood calcium. 

It is evident, therefore, that rickets is due to a series of 
factors, including a deficiency of vitamin D, calcium, phos- 
phorus, magnesium, and a general lack of conditions enabling 
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these factors to be supplied to the animal body — e.g. lack of 
green food, sunshine, exercise, a badly balanced diet, mineral 
deficiency, etc. At one time rickets was thought to be hered- 
itary, but the only way the disease could have been thought 
to be hereditary is through the birth of weakling piglets from 
a sow which was on a rachitic-producing diet. 

Symptoms . — ^The disease affects young pigs, and is not very 
rapid in its onset. Growth is retarded, the joints may be 
swollen, the limb bones become bent under the body weight, 
the head may be enlarged in proportion to the rest of the 
body, emaciation and general unthriftiness are apparent, \vith 



Fio. 68.— A Pjg showing Siuntco Growtji, Archcd Back, Rough 
CONT WITH Assezss FoiVViKriW, KWO SeOOR. 


some diarrhoea, often scour, and anaemia. The young pigs 
will eat their bedding, lick the pen walls, and may readily 
gobble up any ashes or bits of mortar thrown into their pen. 
They appear verj^ hairy', with pendulous abdomens; later 
the animal may become very emaciated, the abdomen being 
tucked up, razor-backed, and abscess formation may be 
noticed along the back, flanks and hams. Paralysis of the 
hindquarters may super\'enc, and death ma}’ occur from 
exhaustion or from infection with some pathogenic organism. 

Post mortem . — ^The carcase has an unthrifty appearance; 
there may l>e evidence of anaunia, impaction of the stomach 
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with much straw, etc. There is an enlargement of the ends of 
the long bones of the limbs, \%ath a thickening of the cartilages 
and a softening of the compact tissue of the bone. 

Treatment . — Preventive treatment should consist in the 
provision of a balanced ration for both so^^'s and pigs, wth 
due attention to hygiene in the housing and management of 
the stock. There should be some access to green foods, 
pasture-land, etc. Curative measures should include a change 
of diet and conditions under which the young pigs are kept, 
the provision of calciferol (vitamin D), and halibut-liver oil, 
which, although more expensive than cod-liver oil, is more 
potent in its vitamin content (A and D), and requires onlj' 
a very tiny dose. Capsules of concentrated vitamin extracts 
may be administered, and the symptoms of diarrhcea and 
ansemia treated as prescribed for those conditions. The addition 
of calcium borogluconate crystals to the feed, %vith a good 
mineral and vitamin tonic, will often work wonders in rickets. 

Osteoporosis, also called sometimes osteomalacia, affects 
adult pigs, occasionally when the animals have been badly 
neglected either deliberately or through ignorance of the 
elementary principles of feeding. In this condition the lime 
salts are removed from the bones and the calcium-phosphorus 
ratio is upset as in rickets. Bone tissue is thus replaced by 
organic matter and the bones are softened and enlarged. 

Symptoms . — Very similar to those of rickets in the young 
animal, but the head is more often affected in this disease, 
notably the superior maxilla. The teeth may become loosened, 
the jaws become malformed, the limb joints may be swollen, 
and bones may be easily fractured. Emaciation sets in in 
spite of a good appetite. The animal will lick lime-washed 
waffs, eat ashes, bits of mortar picked out from waffs, etc. 

Post-mortem findings are very similar to those seen in 
rickets in the younger animal, \vith a softening of bones and 
some malformation of the jaw bones and loose teeth. 

Treatment . — As the condition is believed to be due to lack 
of calcium, or an interference with the calcium-phosphorus 
ratio, in which vitamin D plays an important part, the ad- 
ministration of concentrated vitamin is advisable, and this 
may be found in substances like halibut-liver oil, cod-liver oil, 
and wheat-germ oil. An adequate ration with mineral supple- 
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ment should be provided, and the defects in feeding and 
housing corrected. (See Anaemia and Rickets.) 

Avitaminosis. — In dealing wth some of the deficiency 
diseases, mention has been made of the role played by vitamins, 
notably vitamins A and D, in the prevention of mineral de- 
ficiency. It is seldom that vitamins alone are lacking; as a 
rule there is an accompanying mineral deficiency, and the 
ration may be badly balanced. 

Vitamin A. — ^The accessory food factors termed Aj and 
A2 belong to the fat-soluble vitamins, and arc normally present 
in green plants such as cabbage, clover, spinach, carrots, 
turnips, tomatoes, halibut- and cod-Hver oils, whale oil, animal 
fats, milk, butter, egg yolk, internal organs such as the liver and 
kidneys. These vitamins are the anti-.verophthalmic and anti- 
infective factors arising from the breakdo%%'n of the plant pigment 
| 3 'Carotene. A2has been found in the liver oils of fresh-water fish. 

It is possible for pigs to be fed on an apparently satisfactory 
diet and yet to develop avitaminosis A, as many of the pig 
rations used in pre-war years were deficient in this food factor. 
The reserve of vitamin A in the young pig may be high enough 
to tide over a long period, so that symptoms of deficiency may 
not appear until the animal is over four months old. 

Inappetcncc and lethargy arc the first notice- 
able signs of deficiency of this vitamin. The coat appears 
dull and dirty, eyes staring, and the head may be held on to 
one side. In the breeds with non-pendulous cars, one ear 
droops. Pigs become very restless and irritable, gait is ab- 
normal, and some stiffness appears in the hindquarters. Sows 
remain on heat for a long period. In advanced cases con- 
vulsions appear preceding collapse from complete c.vliaustion. 
Pigs stagger and fall over on one side, screaming. Wlicn the 
fit has passed the animal lies exhausted, choreic symptoms 
tlev’elop, breathing is gasping, heart beat verj' irregular. Use 
of the limbs, or of the hindqiiartcr in particular, may be com- 
pletely lost. Death may be sudden in some cases, and sows 
kept on land which is devoid of any green pasturage wall farrow 
<lcad piglets. 

Posl‘tnorlcm ^xavn'tmlion shows no lesions that can l>c 
dcscril>cd as chamctcristic of avitaminosis A. Tlie chief 
changes are in the gastro-intcstinal tract, in the form of in- 
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fiammation and thickening of the mucosa. Some inflammation 
is also to be found in the heart muscle, «-ith congestion of the 
liver, lungs and Iddneys. 

Treatment. — Pro\Tde green food containing the \ntamin -A 
[actors, or add vitamin A concentrate to the ration. Large 
doses of \'itamin A concentrate, as high as 500,000 inter- 
national units, given to young pigs will tide them over until 
ready for slaughter. 

Vitamin B, — This factor, or series of factors, belongs to 



Fig 69. — JLkkmite Disexse. ArFEcTED Piglet.* 


the water-soluble ^itamins. is the antineuritic factor 
whose absence from the diet is said to result in g^o^vth failure, 
poljTieuritis, and death in young animals. It is believed to 
have some effect upon carbohydrate metabolism. B2, or 
riboflavine, is the factor necessary to the normal oxidizing 
system of tissue cells. Its absence from the food leads to the 
hair falling out, the skin becoming scurfy, and a dermatitis is 
set up similar to pellagra. Vitamins B3, Bj, and B5 are growth 
(actors detected in animal experiments, whilst Bg is the rat 
anti-dermatitis N-itamin, There is also the P.P. factor 

• Marmite disease of 3-5 iveek-old piglets is associated with Vitamin B 
dcficicnaes An eficctive treatment as Marmite applied to son-s’ teats. 
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(pellagra-preventive), or nicotinic acid. The latter and the 
Bi factor are the B vitamins whose absence from the ration 
causes most concern in the swine world. These series of 
accessory food factors are found in yeast, tomatoes, the 
embryo of cereals, spinach, carrots, cabbage, onions, turnips, 
beet leaves, peas, lentils, beans, nuts, milk, liver, heart and 
brain. Feeding wth a ration deficient in vitamin B for a 
period will lead to a condition summarized as follows: 

Symptoms . — Growth ceases following inappetence. Pigs 



PcG. 70 . — Marmitc Dishase. Close Shot of Skin of Affected 
Piglet. 


are lethargic, coats become dull, later harsh and staring. 
There is occasional vomition, the animal becomes emaciated, 
hair falls out. Tlic heart beat is irregular, and pulse rate 
increased on slightest exertion. Tlicrc is a progressive par- 
alysis of the hind-legs, and diarrhcca. Other factors, such as 
the onset of pneumonia, scour and anasmia, complicate the 
condition. In other cases {B<. deficiency) the skin of affected 
swine appears pallid, and the animals nm about as though 
terrorized. Tlicy scream and drop as if shot, \rith limbs 
extended, manifesting tonic spasms. Next the legs are jcrkc<l 
violently*, there is a grinding of teeth and urine is discharged. 
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This Stage is followed by coma. Respirations are at first 
deep and stertorous, later becoming shallow, the pig lying ^ 
though dead. In a few minutes colour returns to the skin ana 
consciousness is regained, the animal apparently being none 
the worse. These epileptic fits last for periods varying trom 
a few minutes to a quarter of an hour. Minor epileptic con 
ditions are also found in which swine appear dazed and 
into obstacles. A blood examination of such animals ^ 
evidence of a microcytic anjemia. The diameter of ® 
erythroc5rtes is much reduced- . 

Post Emaciated carcase \rith long rough ham. 

There are lesions of inflammation of a diphtheritic and u cera 
tive type in the digestive tract and nasopharynx, similar o 
the lesions encountered in swine paratyphoid. (Attempts o 
isolate Salmonella suipestifer in pigs dead from vitarnm ^ 
deficiency have not been successful.) There is some 
tonitis, and in cases of Bj deficiency heart lesions have 
encountered. These heart lesions consist of a state of dilata- 
tion without hypertrophy, with some areas of necrosis on the 
auriculoventricular valve, or in the auricles and occasionally 
in the ventricles. 

Treatment . — Normal pig food (pre-war) contained some 
wheat offal and some w'hole grain, so that a deficiency o 
vitamin B factors W'as hardly likely to occur. A good supply 
of vitamin B can be obtained from brew'er’s yeast. If fresh 
yeast is used in large quantities it will cause digestive disturb- 
ance by fermentation inside the stomach, and should be first 
heated to prevent this happening before feeding to swane. 
Dried yeast has been found to be more stable and more palat- 
able than the fresh variety. The feeding of nicotinic acid, 
especially in early stages, exerts a markedly beneficial effect. 
Subcutaneous and intramuscular injections of vitamin Bjn 
and of many others are in regular use for the treatment of 
avitaminosis. 

Vitamin C (ascorbic acid). — ^This is the antiscorbutic 
factor, and is a water-soluble vitamin, connected with the 
metabolism of calcium and iron in the body. Its absence 
from the diet of man leads to scur\y, loss of weight and un- 
thriftiness. Chronic or even slight deprivation of this ritamin 
is said to affect adversely the development and maintenance of 
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the teeth. As most swine are not allowed to die of old age, the 
condition of the teeth receives scant attention, but nothing very 
definite is knowm at present as to the importance of this acces- 
sory food factor in relation to swine. It is believed that vitamin 
C also affects blood formation, but that it does not play such an 
important role in the pig’s life as that of some of the other vita- 
mins already described. There is some evidence that pigs can 
synthesize vitamin C in their alimentary tracts. 

Vitamin C is found in fruit and vegetables, orange and 
citrus juices especially, as well as in germinating seeds. Meat 
and milk contain a little. 

Vitamin D (calciferol) is a fat-soluble vitamin whoso 
absence from the pig’s ration leads to rickets. It is thus 
known as the antirachitic factor, and is associated with 
mineral deficiency. This vitamin is found in halibut-Uver 
and cod-liver oils, egg yolk, fresh green foods, and it is also 
obtained from irradiated crgosterol. Sunshine or ultra-violet 
radiation also produces vitamin D, and by irradiation of certain 
foods the D factor may be increased. In swine, absence of 
this vitamin from the food loads to an upsetting of the calcium- 
phosphorus balance in the body. Calcium is e.vcreted at a 
iiighcr rate than it is taken into tlic body. Vitamin D prevents 
this loss by re-excrction into the gut lumen, thus creating 
more favourable conditions for the calcification of growing 
bone. It is believed that the vitamin does this by bringing 
about a change in the reaction of the bowel contents favouring 
absorption and retention of bone-forming minerals, including 
phosphates in particular. (Sec Rickets.) 

VlTASiiN E is the fat-soluble antistcrility factor, or perhaps 
it would bo more correct to call it a scries of factors, as it is 
believed that more than one is involved. It plays an im- 
portant role in the reproductive cycle, through the anterior 
lobe of the pituitary gland. Females deprived of these E 
factors show a tyjx; of sterility, pregnancy being terminated 
by the death and resorption of the foetus. A deficiency of 
this vitamin in the male causes premature degeneration of the 
sjxjrmatogenic tissues. In general, tljo alxcncc of this factor 
from the foo<l is believed (o cau«<; abortion, sterility, stunted 
growth, birth of small litters, dead and unthrifty piglets. I-ack 
of vitamin E may also lx? associated with nmscul.Tr <hstrophy. 
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The pure vitamins have been isolated as colourless viscous oils. 
Tliey are found in most green vegetables, particularly m lettuc , 
rvheat germ, maize and hemp seeds, the richest source being 
the oil e.vtracted from wheat embryo. . . . „ -ti 

ViT.rsiiN K is one of the fat-soluble group, and is the anti- 
haimorrhagic factor. It is the vitamin which assists m the 
formation of prothrombin, and has been found useful in 
treatment of obstructive jaundice where the prothrombin 
content of the blood is low. It is found in green leaves, ““am 
green vegetables, and in liver. It is present in alfalfa, cabbage, 
spinach, strawberries, ripe tomatoes, the soya bean, as we as 
wheat embrj’o and potatoes, in small quantities. 

Vitamin P.— This is associated with ascorbic acid (vitamin 
C), and is a water-soluble vitamin found in lemon juice. is 

said that this factor supplements the action of vitamin m 


certain types of nutritional disorders. 

Parturient Hypocalcaemia.— -A form of “ milk fever some- 
times occurs in the sow and may affect animals in good con i 
tion. The condition would appear to be a h>'pocalcsmia sii^ 
lar to that occurring in the cow, a species which has recei\ 
considerable attention in relation to this disorder in recent years. 
The early obser\*ations of Diy'erre and Greig supporting 
parathyroid dj’sfunction as a major factor in the production o 
the disorder have returned to favour particularly in \*iew o 
American work. Selye has suggested that it is an adaptation 
syndrome- The main result is a fall in the blood calcium level 
with in some cases an associated fall in blood phosphorus. 
Some authorities believe that blood magnesium levels may also 
be involved, but a marked fall in this mineral is usuallj' associated 
with hyperaesthesia or even tetany and its complicating in- 
fluence should therefore be differentiated from the comatose 


state produced by hypocalcjemia with or without hj^pophos 


phatsemia. Very few references have appeared, however, m 
relation to the pig. 

Symptoms . — Sows may be attacked within a few hours of 
farrowing, but in not a few cases a similar syndrome is noted in 
animals which have farrowed 7-10 days pre\iously. The 
sow’s appetite and milk secretion fall off rapidly. The animal 
appears restless at first but later is found Ijing down. If sbe 
is roused she may make some inco-ordmated movements on 
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her feet or may be unable to get up at all. Within a matter of 
hours consciousness is gradually lost and the sow passes into a 
comatose state. 

Treatment . — ^This consists of the subcutaneous injection of a 
solution of calcium borogluconate containing in addition a 
soluble phosphate. Up to i oz. of the calcium salt may be given 
diluted \vith about 5 parts of water and sterilized before admini- 
stration into the loose subcutaneous tissue behind the ear. 
Proprietary solutions are available containing calcium, phos- 
phorus and even magnesium salts if the latter are thought 
necessarJ^ The condition is not as acute as the similar syn- 
drome in the cow and the need for the intravenous administra- 
tion of at least part of the dose would seem to be obviated. 

Hypopituitarism in Sows. — ^This condition may occur in 
sows within three days of farrowing, and characteristic symp- 
toms are inappetence, constipation, and a high temperature. 
Affected animals lie down and show marked reluctance to 
move. If forced on their legs they will soon assume a re- 
cumbent position again, and appear to be very stiff in the 
joints. The mammary glands may be swollen, and milk may 
only be expressed with great difficulty, or not at all. Treat- 
ment consists in the injection of anterior pituitary-lobe extract 
into tlic region of the marnmic in doses of from 2 to 4 ml. 
The mammary gland should be massaged well to assist a return 
of the milk flow. 

Agalactia. — ^Tliis term refers to the failure of the sow or gilt 
to secrete milk or to secrete it in quantities adequate for the 
feeding of piglets (dj’sgalactia). Tlicre are a great man3’' possible 
causes, some being associated with failure to manufacture milk, 
others with the failure of the let-down mechanisms and still 
others with the inabilitj' of the mother to suckle her young even 
though milk is present in the udders. One of the commonest 
causes is puerperal fever or post-parturient fever and agalactia 
is onU' one of the st’mptoms which commence with inappctencc, 
Hstlcssness, recumbency with teats under the sow to prevent 
the piglets getting at the tense and tender udders. Tlic 
tem^>en\tUTc is elevated and a vaginal discharge is present. In 
large establishments it often affects a number of sows and 
tends to spread as an infectious dhease. (Sec Metritis and 
Mastitis.) 
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Xon-infcctivc agalactia includes failure of ‘’j' 
mechanism despite mammarj’ glands winch “y® , JT. 

and appear to be hard and congested. It mil be foun , 
ever, that the nipples and galacteriferous sinuses are slack an 
do not contain milk. Tlie treatment, which consists ol ii 


ao noi comiUU uiun. :f,,;*nrv' 

injection intravenously or intramuscularly of posterior p - 

hormone, produces spectacular results as milk ' 

appears at the teats and the sow and litter rapid ) 
comfortable. The intravenous route of administration is 
be preferred. A verj’ similar condition is seen where e 
sponse to pituitary’ extract is only transient and other mec 
isms must be suspected. In these cases however 
intramuscularly of 500 I.U.sof chorionic gonadotrophin oue 
evokes a satisfactory and encctive response. Follouang 
review of s\rine agalactia given by Cross ( 1957 )' ^ ^ m- 

(1960) have suggested that satisfactory results using a 
bination of prednisolone and streptomycin or 
(according to tj^pe of infection present) may be obtained 
those cases which fail to respond to pituitrin. A rarer t>'pe 
dysfunction is concerned with the failure of the anterior pi u ^ 
tary to produce enough prolactin. In this case the mammal 
development is inhibited and there may be almost a comp e 
absence of secretorj' tissue. There is no satisfactory treatmen • 
Inherited defects such as inverted nipples, absence of tea s, 
and blind teats are responsible for some cases of agalactia- 


None of these is amenable to treatment. 

Should the agalactia be a sjrmptom of a specific condition 
appropriate treatment of the primary cause is essential to re- 
store mammary function. In a number of cases the latter ma> 
be too late and suitable steps must be taken to p^o^^de t e 
litter \rith an alternative source of food if heavy losses are o 
be avoided. A form of agalactia due to feeding pregnan 
sows wth an ergot contaminated food has been reported 
Amenca and Rhodesia. In this the sow fails to develop the 
h>'pertrophy of the mammary glands normally associated 'rit 
pregnancy. (See Ergot jxiisoning.) 

Iodine Deficiency.— A deficiency of iodine in the food may 
also affect grou'th in the young animal as weU as being the 
cause of goitre. It is known that land and water deficient m 
iodine may result in the production of cases of congenital 
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goitre. This condition is rare in pigs at present, but a small 
trace of potassium iodide as a mineral element in the pig ration 
often proves valuable in improving the general health of young 
pigs. 

Anemia. — See Chapter 8 — ^Neonatal Diseases. 

Parakeratosis is the name given by Kemkamp and Ferrin 
(1953) to a condition affecting the epidermal layers of the skin 
of young pigs from 6 to 20 weeks of age. The comified layers 
are desquamated in profusion and material accumulates on the 
skin surface in the form of hard dry crusts. The skin covering 
the limbs, tail, ears, face and upper parts of the sides of the body 
are usually involved, and although extensive changes of a non- 
inflammatory nature may be noted, the condition is to a large 
extent self-limiting, resolution often being spontaneous and 
complete. The etiology is still undecided, but was originally 
thought by Tucker and Salmon (1955), Hoekstra (1955) and 
others to be associated with a low zinc content in the ration 
associated possibly with a high calcium level. Various workers 
in N. America where the condition was widespread have re- 
ported beneficial results in the feeding of zinc supplements. 
Hanson and Sorensen (1957) related the disease to deficiency 
of essential fatty acids. The inter-relationship between the 
minerals and the fatty acid metabolism slmuld be considered. 
As a condition associated with cold winters and springs, it has 
been reported as occurring in parts of the United Kingdom and 
the continent of Europe. 

Symptoms are characterized by the development of hard 
crusts which, however, arc preceded by tlie appearance of small 
macules and papules present verj' often in symmetrical arrange- 
ment, but only for a short time. Within a day or two, crust 
fonnation is marked and soon extends to cover the whole of tlie 
affected areas. Fissuring occurs to split the crust into irregular 
lumps which can be detached fairly easily from the underl^'ing 
surface. The crusts themselves are diy and friable and dis- 
charges are absent unless secondary’ infection has taken place. 
Pruritus is not marked, but the pigs may not thrive. Mortality, 
however, is extremely low unless complications develop. 

Parakeratosis must be differentiated from sarcoptic mange 
which is characterized by the presence of reddened papules in 
tfu’ early stages and thickening and folding of live skin in later 
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stages with only minor desquamation. Pruritus is vert' 
marked, especially alter the pigs have been e.xercised or are 
placed in warm surroundings. The presence of the mite itsell 
in large numbers wiU help to confirm diagnosis, though it shouia 
be borne in mind that mites may be found on normal pigs and 
that mange and parakeratosis may coexist. 

Treatment consists in providing a diet containing under 
I per cent, calcium to which a supplement in the form o zmc 
carbonate at the rate of o*02 per cent, has been added. inc 
sulphate may be used instead of the carbonate. Approximately 
\ lb. of each per ton of food gives the required amount per pig. 
Kemkamp advises the addition of soybean oil to provi e 
essential fatty acids, these being added fresh every day to avoi 
rancidity. 
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Chapter lo 

miscellaneous conditions 

nri conditions are characterised by pathological lesions 

, y some organ or part of the body with a general 
y temic disturbance occurring as a secondary character, 
cent* Abscess. — ^Abscesses in this region are 

f y traumatic in origin, and are due to swallowing some 
ign ody ^vith the food — e.g. a piece of wire, nail, or 



I'lG. 71. — A Hair Ball from thc STO^^AClf of a 1 ’icj. 

sewing needle. Any visible swelling should be fomented and 
lanced with antiseptic precautions, the abscess cavity w’aslied 
®ut with an antiseptic solution, and the foreign body removed. 

Gastritis. — .Apart from thc infl.immatorj' conditions of thc 
stomach found in certain spcdfic dise.ascs in thc pig. a gastritis 
^^y be caused b\' irritant substances in the foo<l, poisons, and 
*^ccasionally the presence of a hair ball in tlic stomach may set 
341 
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"up a local inflanimation. These h-r balls ^are_^ derived hom 


up a local inflammation, xn^ . .. . mass. As a 

cause of gastritis in pigs, and some "'“ratio 

lining of the stomach in pigs has been fou 

Streptococcus vindans. In Amenca it h^ , . -phese 
I in 20 pigs' stomachs may show ulcerative ''= 1 '° _ ^,1^5 
are usually found in the late winter and early spnng 

Symptoms.— In acute gastritis more ™'= P ®jnjtant 

herd may be affected, especially if it is due to ^m 
in the food or to the presence of worms. There ■" J 
vomiting after feeding, a marked thirst, 35 

noticeable on the skin in the form of a <'■«"“ g 

small red spots. Convulsive symptoms may appear y 
pigs, particularly when the condition is due to woms. 

^plt mortem -Ono may find a patchy f to 

mucous membrane or some ulceration and hamorr g 
the submucous tissue. The ulcers may be ’ , 

the patchy inflammation should not be confused " ^ 

physiological congestion of the stomach wall so often o 
in slaughtered pigs. . , i_ 

Treatment . — The administration of an oily purgati 
lowed by gastric sedatives, and where worms are suspec e , 
administration of vermicides such as piperazine, oil o 
podium, sodium fluoride or santonin. Carbon tetrachlon e 
capsular form is also useful. (See HyostrongyUts ruhidus.) 

Impaction of the Stomach (Stomach Staggers). ^This con^ 
dition is usually found where there is some mineral or o 
deficiency in the ration. (See also Bowel (Edema.) 

Symptoms . — ^There may be some vomiting after feeding, 
with convulsions in young pigs, and a general unthrifty a^ 
pearance. The skin appears very hairy, the back is arcn • 
and there is a pallid skin with anremia. Some diarrhcea or 
scour, and discoloration of the ears, may also be presen 
The pigs may be noticed licking the walls of the pens and eatmo 
their bedding, and there may be some fatalities. ^ , 

Treatment . — A properly balanced ration should be provide 
and the vitamin and iron treatment advised for ansmia an 
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the deficiency diseases carried out. The condition in store 
pigs may not be suspected until there are a few sudden deatJis 
in the herd. All that will be found on post-mortem examina- 
tion \vill be evidence of anaemia, and the stomach \vill be 
impacted with undigested food containing a lot of straw and 
roughage from the litter. The food normally fed to pigs is 
not likely to cause this condition, and it is when there is a 



I'lO. 7’. — POKTJON Ol’ THi: SMALL I.NTFSTINi: OI TIH I’/C, sIKjWINC, 

Impaction’ with Ascaris lumbricoides {A. suis). 

dietetic deficiency that this impacted state of the stomach is 
usually encountered. 

Enteritis. — Inflammation of the bowel in pigs is often 
associated witli some specific disc.isc, but enteritis and gastro- 
enteritis also occur following on the ingestion of some irritants 
in tlie food, poisoning, and a heavy wonn infection. Feeding 
of roots such as swedes and mangolds during frosty weather 
Nwms to cau'ie an acute enteritis in sow.-.. There is also an 
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w!r-Th!!«tc^^^^ animal may refuse any food, and 
Ue S:r:;rached out on its dde. ^he tempe^^^ 
is normal, later it rises some degrees and an mit p 

apparent constipation is followed by ^rThma, wh A ^ 

beLmes blood-stained. The p.gs be 

ture drops after about twenty-four houm to 

death occurs in some cases wnthm a few ° recurrent 

In other cases the animal becomes comatose wi 

spells of consciousness, when it will get up and bump 

sides of the pen and show evidence of acute pain. 

In the transmissible enteritis, acute diarrhcea is t 
symptom, with loss of weight and condition. Sows may^ 
iLcted within a few days after fairoiwng ^ ^ 
diarrhoea in the newly bom pig often has a green tint, and mas 
cause death in one or two days in the very young. Inlection 
seems to start in the adult stock. • , «irin 

Post morte>n.—ln the infectious kind the pmush s 
colour is noticeable, uith some dehydration, if the diarr 
has been severe. The stomach Uning may show hsmorrnag^ 
in the pyloric region, or else active inflammation and even u c 
ation. The jejunum is inflamed, and a htemorrhagic enten 
exists in the intestines. The kidneys are either paler than nor 
mal, or show subcapsular petechial hemorrhages. The cere 
bellar blood vessels are congested, and some encephalitis is 
present. 

Treatment . — Any offending substance in the food shou 
be removed and the ration corrected. Gastro-intestina 
sedatives should be prescribed. If worm parasites are sus- 
pected, they should be treated with modem vermicides. In 
of the association of enteritis with anthrax in pigs, it may ^ 
advisable to prepare a smear and examine for B. anthracis. I 
the infectious tj'pe, sulphaguanidinc in doses not exceeding 
i’5 grammes per lo lb. body weight daily can be given, hal 
the do'^e m the morning and the other half in the evening feed* 
The dnig can be administered either in the mash or in capsule 
form. (Toxic sj-mptoms super\*cne if the dose is incrc.iscd to 
exceed 2 grammes i>cr 10 lb. body weight daily.) Phthalyl* 
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sulphathiazole (Sulfathalidine) also has a markedly beneficial 
effect on this condition. 

Oxytetracycline (Terramycin R) and chlortetracycline 
(Aureomycin R), (soluble powder 25 g. of oxytetracycline 
hydrochloride activity per lb. of feed), are given orally in 100 mg. 
capsules for pigs weighing from 2 to 5 lb., about 3 times with 
i2-hourly intervals. Sows can be intramuscularly injected 
ndth 2 g. oxytetracycline each, and so save time and labour, 
(i g. is believed to be enough to produce therapeutic levels in 



Fjo. 73. — Torsion or tiiu Intcstine w'xtu Nccrosis of tiik Dktm. 
Portion. 


the sow's milk.) A combination of sulplia preparations plus 
streptomycin is useful in pigs of all ages. 

Constipation. — ^This is usually a symiptom of bad feeding, 
insufiicient water, obstruction, or of some specific fever. Lack 
of tone in tlic bowel wall and the arrest of intestinal secretions 
cause the passage of faeces to be suspended. 

Syynptoms . — ^Thcre is a total absence of fa.-cal passage and 
a lack of appetite, with a depressed and listless attitude. 
Visible mucous membranes may be dirty-yellow. There may 
be no rise in tcmjKrature in the early stage, but later the 
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tenipcrature may rise a feiv degrees. The "ay be toker 
in colour than normal and may P^?P’ . . _ be seen 

Conr-ulsive symptoms due to auto-mtox.cat.on may 

’■' r;i„r".donypurgativ^ 

maybegiven.irithhotencmata. Theinjection b ^ y 

line or phenolphthalein in suitable doses is a ^ition should 

overcoming the condition. The “““^0 la.vative 

be looked into and removed, -^e iood mu 
and tonics should be presented folloiving relief of 

^^t^oeption.-ln this condition one^part of Xr'’p:ri 

becomes telescoped into another part. 

becoming telescoped into the postenor is ^ 

it is a condition generally found in intLtine 

be due to improper feeding or worm parasi es in 
The telescoped parts may become adherent and in 
with necrosis of the part may set in. 

Symptoms. These are similar to those of acute . 
there may be some blood clots passed in the laces, 
excessive straining the rectum mav become pro ^psc ' . ^ 

Treatment is not satisfactory in the pig, and it , 

best to have the animal slaughtered, as the email 

trouble of operative treatment are seldom justified in 


Volvulus. — ^\'^olvulus or twist of the bowel in j 

occurs in young animals follo\ving strangulation ® 
in hernias, and acute peritonitis with adhesions. The sj m^^ 
toms are very similar to those of intussusception, and s au© 
is usually resorted to rather than operative treatment.^ 

Strangulation ol the BowcL — ^This occurs sometimes i^ 
cases of umbilical hernia in young pigs. The loop of 
in the hernial sac becomes filled with food, and is unab e 
pass out of the sac. The affected part of the intestine become 
congested, and there may be an acute inflammation ""i 
gangrene. The skin over the hernia may also be inflame 
The condition is best dealt with by the immediate slaughter 
of the young animal so as to salvage the carcase. This con 
dition may also occur as a result of strangulated scrotal hsrniff> 
but it is usually the umbilical hernia that provides most o 
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these cases in pigs. Diaphragmatic hernia, in which a loop of 
intestine is passed through a hole in the diaphragm into the 
chest cavity, is sometimes encountered in little pigs also, 
generally as a result of some pressure such as when a little 
pig tries to squeeze under a gate or fence. Such pigs will 
often live to slaughter age without the condition being sus- 
pected. In acute cases, and where strangulation occurs, 
there may be vomiting, sitting on the haunches quite a 
lot, and difficult respirations. Slaughter is advisable in such 
cases. 

Proctitis. — Inflammation of the rectum is sometimes found 
in young pigs in acute constipation when the rectum becomes 
everted and protrudes from the anus. The prolapsed part 
should be covered with emollients and gently replaced, and 
a mild enema given, also laxatives and tonics. Where 
recurrence takes place surgical removal is advisable. 

Dysentery. — Dysentery is a symptom of acute enteritis due 
to faulty feeding or to infection, in which the freces may be 
wholly liquid and bloody. Dysentery is present in swine fever 
and anthrax. In the United States dysentery is an infectious 
disease affecting the cjccum and colon, and is caused by some 
organism present in these organs and their discharges in infected 
pigs. Tlie condition can be reproduced in healthy pigs by 
feeding with the cajcum and colon or bowel discharges from 
diseased pigs. Doyle isolated a pure culture of vibrio from the 
colon w’all of a dysentery pig. The incubation period is ten to 
twelve days experimentally, and up to thirty days in the field. 
The average death rate is 25 per cent., the highest mortality 
being in the younger animals. In simple diairhcea and scour 
there is little or no blood jxisscd in the fjcces, which arc yellowish- 
wiiitc in colour, and the cause can often be traced to dietetic or 
hygienic deficiencies. In dysentery, however, if the blood 
discharge is from the duodenum or upper part of the intestine, 
the faxes then arc solid and black in colour. 

Symploms. — Diarrha’a, with blood and mucous discli.arge 
from the bowel. Kapid loss in weight and condition. Tlie 
apjwtitc may l>e fairly good. Tlie temperature <loes not 
always ri<;c. Death may occur suddenly, or l>c delayed for 
some days. Kccovcrcd animals appear unthrifty. 

Po^t vwrint }. — There is carcitls and colitis, but gastritis is 
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rare. In nn uncomplicated case the 

lesions. There is a sharp hnc of d-=mai«t.on behree^^^ 

and abnormal tissue at the . changes 

the entire colon IS red in appearance. P . haimorrhage, 

in the ccecum and colon vary from f “"Sf t'™. a 

and increased mucus production o intestinal 

diphtheritic exudate, \nth desquamation 
epithelium. The deeper necrosis and infarction of 
are usually absent. -should be 

TrMfmrai.— Sanitation and quarantine mea - 

adopted. Dysentery outbreaks may be “ 

Sulphaguanidine and sulfathahdine have a c (jygentery. 

some types of enteritis, but the latter is bette jcjn, 

Graham and others used phthalylsulphathiazole in p 

mixed with dry food at the rate of 0-25 to 9-5 g_ [ jn,ent 
body weight, weak animals being drenched. food 

with sanitary precautions and a change-over to Z,.nty- 
like oats and barley results in a fall in temperature 
four hours, with returned appetite and improvero 
dition. Streptomycin \vith sulphathiazole has also gi 
results. (See Enteritis.) ^ jn- 

Salt has been used to reduce dehydration an - fluids, 
tain a favourable chloride ion concentration in the bo y ^ 
If salt is used it is highly important that the anitna s 
access to plenty of clean water. A dose of i oz. o . j 
chloride wth the same quantity of sodium bicarbona e i 
pint of water per lOo lb. body weight is given, and 
treatment is to dissolve lo lb. sodium chloride in 5 ® 
of water and soak the oats in the solution. ^ , 

Simple diarrhoea and scour are treated by 
hygienic measures. Powders composed of ferrous sulp ’ 
catechu and chalk are useful, and so is a mixture of bismu 


subnitrate, kaolin and carbon. . , . 

Mesenteric Emphysema. — This is a rare condition in 
the portion of the mesentery adjoining the intestine, j 

with the peritoneal covering of the bowel, becomes conve c 
into a mass of little air sacs. It is believed to be due to organ 
isms of the coll group invading the mesentery and ^ serous 
layer of the intestine and producing fermentation wth 
production. It does not appear to affect the pig apprecia y 
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during life, and is generally only found at a post-mortem 
examination. 

Diabetes Mellitus. — ^This condition is not known to occur 
in the pig, but there is occasionally found a degeneration of the 
pancreas in pigs which may well give rise to glycosuria, the 
symptoms of which would pass unnoticed in a fat pig destined 
for slaughter. In this condition the pancreas is converted into 
a yellowish oedematous mass in which float some pieces of 
pancreatic tissue. Glycosuria or saccharine diabetes is a 
condition in which there is an excess of sugar in the urine, with 
or without an excess of water. An excess of sugar is found in 
the blood of affected animals. Some pancreatic cells become 
diseased, resulting in a deficiency of the pancreatic hormone 
and a failure to utilize the sugar in the food. 

Symptoms . — There is a progressive loss of condition and 
debility, with an increased appetite and thirst, and an increase 
in the amount of urine. The specific gravity of the urine is also 
increased, in spite of its lighter colour. 

Tliis disease has not been diagnosed in pigs, the pancreatic 
degeneration being usually found after death, as the pigs arc 
usually slaughtered when about six months old. 

Diabetes Insipidus, or poljairia, is more a symptom than 
a specific disease. Lat^c quantities of urine of a low specific 
gravity arc passed, and the condition may be due to a mild 
form of nephritis, or to dietetic errors, the administration of 
diuretic medicines, or may occur as a symptom of some specific 
disease. Although the urine is of low specific gravaty, the large 
amount passed may result in the c.xcrction in tin's way of an 
excessive amount of solids, leading to general unthriftincss 
and emaciation. If the condition persists, acute nephritis 
may follow, with tlic passage of blood-tinted urine. 

Treatment consists in removing the cause of the trouble 
by attention to the ration, the administration of purgatives 
and later of tonics. 

*1116 various tests for the examination of urine arc dealt 
with in the chapter on urinarj* diseases. 

Lcucocythocmia or l^'mphatic Icuka'mia, is a di-iease 
charactcrizc<l by a marked increase in tlic leucocytes, and a 
dccrc.aso in tlic ciythrocytcs in the blood, with some morbid 
growths in some internal organs. The condition is seldom 
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diagnosed in pigs dunng life, ^ Affected pigs appear 
slaughtered carcases m the abat . ^ carcase 

anaimic with evidence of a gradual "S- ,oen is 

lymphatic glands are very cnlwgcd and UTopho- 

enlarged and somewhat firm. Tlie tissue f'’ 
cytes, and the Malpighian bodies b^ome^h erated^.^ 
in advanced cases there is some proliferation of " by 
between the blood spaces. The disease is eas > ^osed 

a layman for tuberculosis, and it usually g 
during the animal’s life. with an 

The treatment indicated consists of good , ® ^tinics 
adequate supply of vitamins, rest, J in this 

should be prescribed. Response to medicinal teitmenUn 
disease is not very encouraging. (See ^ '^odg- 

Pseuilo-beuli!Emla.-This disease is also >-n°'TO 
kin’s disease or lymphadenoma, and is ^ of the 

former condition. It is charactenzed by en S . 

lymphatic tissue in various situations of the 
some lymphoid growths in the internal organs. en- 

is rare in pigs, but, like leucocythamim it « ™ j the 

countered in pigs up to bacon weight. The . -gnt 

condition is unknown, but it is believed that an mfe _ , j*_g 
may underlie the process, and various organism^ in 
some Gram-positive bacilli, diphtheroids and spirochJe e , 
been incriminated at various times, but none appears 


the causal factor . 

Symptoms . — Swellings are seen in the neck region 
to an enlargement of the lymph glands. Respirations 
accelerated, and if driven any distance the animal soon ^ a 
out and lies dowm on the wayside. There is some anffimia , 
skin and visible mucous membranes appear pallid. ^ 

Post mortem . — ^The superficial lymph glands are 
much enlarged, and the spleen is also sometimes considera y 
enlarged, the capsule being thickened and adherent to 
adjacent tissues. The spleen may contain rounded or irregu 
larly shaped nodules about the size of a pea and yello\yis 
in colour, representing areas of connective-tissue proliferation. 
Similar nodules may be found in the liver, and there may bs 
a secondary' an$mia The enlargement of the lymph no e 
can be general throughout the carcase, or else localized to one 
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group of nodes only. The enlargement is sometimes great 
enough to give the nodes the appearance of large tumours. 

Treatment . — ^The condition is very rare in pigs and is 
seldom suspected clinically. Treatment follows that laid 
down for leucocythsemia, with the addition of iodides in order 
to reduce the glandular swellings. 

Biliary Congestion (Jaundice). — This condition can be due 
to an invasion of the bile ducts by ascarides from the intestines, 
or to the liver fluke, or a catarrh of the bile ducts in cases of 
enteritis and certain specific diseases. Cirrhosis of the liver, 
tuberculosis, hydatid cysts in the liver pressing on the bile 
ducts, may all cause this condition, as wall the presence of gall- 
stones or concretions in the gall-bladder. 

Symptoms . — A yellow colour in the skin and mucous 
membranes is characteristic of this condition, with general 
dullness, lack of appetite, and a gradual wasting. Constipa- 
tion may be present, the fjeces being offensive in odour; the 
urine may be very yellow and will contain bile salts and pig- 
ments. The affected pig may have a pendulous abdomen 
with some cedema and some anjemia. On post-mortem exam- 
ination a pronounced yellow colour is found throughout the 
membranes, connective tissue and fat. The condition should 
be distinguished from tlic yellow colouration due to dietetic 
causes such as the feeding of e.\cessivc quantities of inferior fisli 
oils. In the latter case the fat and tissues are stained a 
light chocolate tint and the skin may not show any yellow 
colour. 

Treatment consists in giving calomel, with salines such as 
sodium sulphate or magnesium sulphate. Vermifuges should 
bo given where worms arc suspected as being the cause— oil of 
chenopodium, santonin, or male fern. Calomel and santonin 
may usefully be combined in powder form. 

Bacterial Necrosis of the Liver. — This condition is rare in 
pigs, blit is occasionally seen in sows’ livers at a post-mortem 
c.xamination. The cause is an invasion of tlie liver by tlie 
Tusiformis necrophortis, and the symptoms closely resemble 
jKjrtal congestion. In advanced cases there may he some 
jaundice, cedema and emaciation, but as a rule the nccrolic 
liver is only found after death, and the carcase may l>c in quite 
good condition. 
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Tra/HICT/.— Should this condition be suspected, treatment 
with sulphonamides may be worth trying. Cholago^es a 
saline purgatives should also be used. The synergistic ac 
of antibiotics and chemotherapcntics is worth while applying. 

Degenerations of the Liver.— Fatty degeneration or amyio 
degeneration of the liver may be secondary to some ac 
fever, or the result of poisoning by arsenic, lead, 
etc., or to dietetic errors. Most of these cases of 
generations are not diagnosed during the animal s life, an 
many of the so-called fatty livers found in pigs are no 
degenerations in the true sense that there is a substitution o 
normal liver cells by fat. but are rather fatty infiUratiom.^ 
where there may be an excessive quantity of fat in the i'^^ 
substance wthout a decrease in the liver cells. These con 
ditions are believed to be due to dietetic troubles, 
ment should be designed towards an improvement in ® 
hepatic functions by the administration of salines, cholagogues, 
etc., and a reduction of carbohydrates in the diet. 

Rupture oi the Liver. — Occasionally a rupture of the liver 
of a fat sow with a “ fatty infiltrated ” liver may occur from 
fighting with other sows, or during loading and unloading from 
transit wagons. The symptoms are similar to those of in- 
ternal hamorrhage — viz. a running-down pulse, pallid mucous 
membranes, shivering, and the extremities such as limbs, ears, 
etc., become very cold. The temperature falls to subnormal, 
and, following a comatose stage, death occurs. 

Immediate slaughter to salvage the carcase is best, as tne 
extent of the rupture is such that the internal bleeding cannot 
be arrested by any drugs. 

Cirrhosis of the Liver. — This form of chronic interstitial 


hepatitis is found in pigs of all ages, the commonest form 
being the " milk-spot " type of cirrhosis in which islands of 
fibrous tissue are found spotted on the liver surface. This 
condition is believed to be parasitic in origin, due to the 
of ascarides and young flukes. Fasciola hepaiica is sometimes 
found in the bile ducts of the livers of adult pigs, especially sows, 
but is not so common in fat pigs, as these are not generally 
allowed exercise on pasture-land. In fat pigs it is the ascarides 
that may invade the bile ducts and set up a diffuse cirrhosis 
through the liver tissue, or hydatid cysts may also cause an 
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irritation leading to cirrhosis. It is usually in old sows in which 
is found the hj^^ertrophic cirrhosis in which there may be an 
enormously enlarged liver, tough as leather. In other cases 
there may be an atrophic cirrhosis, but the real "hobnail 
liver” is not so common in pigs as the parasitic type. That 



I*iG. 7^. — Calcified Ecnixococcus Cvsx with Cirrhosis of the 
Liver (Sow). 

tljc migrating larva; of Ascaris suis arc the cause of chronic 
focal interstitial hepatitis in swine has been susixjcted for some 
years, and valuable work by White brought knowledge of 
the condition a stage further and focused attention upon the 
damage wrought by these parasites both in pig livers and as a 
cause of swine pneumonia. Oldham and White describe 
how the first stage lar\'a appears in the ascaris egg i;i vitro 
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about the eighth day and the first moult about the eighteenth 
day, after which the parasite is infective. Incubation ^ 

twelvew'eeks increased the proportion of infectiveeggs. Pigs e 

with such material showed the milk spot liver in various stages. 

Examination of livers from infected pigs show’ed a cen ra 
hiemorrhagic zone with liver ccU destruction and an^ 
eosinophile infiltration followed by absorption and repair. ® 
interlobular septa adjoining had abundant fibroblasts, 
though most of these lesions, to the naked eye, appear to e 
on the liver surface, Oldham and White were able to demon^ 
strate some in the deeper-seated liver tissue. The invasion o 


the liver, lungs and kidneys is through the blood stream. 


Symptoms . — ^These may be almost non-existent and pass 
<»cr»priallv the 


unnoticed during the animal’s life. This is especially t e 
case in the common type of milk-spot cirrhosis, but m 
adult animals affected with the hypertrophic or atrophic type 
there is some sign of general unthriftiness and even emaciation, 
and jaundice may be a prominent symptom, together with a 


pendulous abdomen and some ascites. 

Treatment. — ^This is seldom called for in young pigs, as the 
condition is not suspected. Owing to the frequency 'Vitn 
which internal parasites are associated with this disease ^ 
pigs, vermicides such as piperazine products, oil of cheno- 
podium, male fern, or santonin should be given, foUoue 
by an oily purgative. To clear out ascarids give phenothiazine 
In 5“gramme capsules for pigs under 25 lb. weight {20 grammes 
for pigs of 200 lb weight). 

Suppurative Hepatitis. — Occasionally hydatid cysts in the 
liver become suppurative and pyogenic organisms may invade 
the organ from an outside source, as is the case in traumatic 
peritonitis. It sometimes happens that a pig may swallow a 
piece of cane from a broom-head, or a sewing-needle, etc., and 
these eventually find their way into the liver substance, resulting 
m the formation of an abscess In other cases the foreign body 
may be completely embedded in the liver, \rith no trace of 
abscess formation One can understand how a pig may obtain 
access to a broom-head, but sewing-needles are somewhat of a 
mystery*, as one does not usually associate the use of the housc- 
P'Ss, unless unquaUfied castrators are in 
e a it o using such needles and occasionally losing them in 
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the pig pens during the spaying operation. The writer has quite 
a collection of such needles recovered from pig livers. The symp- 
toms are not usually noticed during the animal’s life, and it is 
only at a post-mortem examination that the condition is found. 

Gall-stones. — ^In the pig’s gall-bladder the concretions 
found are hard and egg-shaped, usually completely filling 
the gall-bladder; they are very rare, and may start from bile 
salts deposited around a parasite or some epithelium. They 
may give rise to symptoms of jaundice or biliary congestion, 
but their presence is not usually diagnosed during life. 

Peritonitis. — ^This condition may be acute or chronic, local 
or general, traumatic or idiopathic, and is due to the invasion 
of the peritoneum by various micro-organisms. It may occur 
in the pig as an extension from a bad case of pleurisy or pleural 
empyema, in which case it is often a local condition, the 
peritoneal surface of the liver and adjoining diaphragm being 
affected. It may also occur from the invasion of a castration 
or spaying wound by pyogenic organisms, or from some injury 
to the abdominal wall. There is also a tuberculous peritonitis in 
pigs as in other animals, and parasites may occasionally invade 
the peritoneal ca\'ity, setting up an acute inflammation. 

Symptoms . — ^There may be visible evidence of infection of 
a castration or spaying wound, etc.; the condition is usually 
very painful, with a loss of appetite, some constipation, and a 
high temperature. The respirations are mainly thoracic and 
are increased in frequency. The animal may lie down on its 
side in a prostrate condition. Pain is evidenced when the 
abdominal wall is pressed. 

Treatment . — Sulphonamidcs and penicillin may be success- 
ful in controlling the infection in some cases. Operation 
wounds should be thoroughly cleaned out and antiseptic treat- 
ment applied. A warm enema may be given to assist in the 
removal of fieccs. Quinine, salicylates and potassium iodide 
may be prescribed, with an injection intramuscularly of 
camphor in an oily base in cases where there is danger of 
collapse from heart failure. In young pigs treatment with 
sulphonamidcs may give good results, witli some warmth 
applied to the abdomen. 

Ascites. — Dropsy of tlie ixirilonerim occurs in certain liver 
diseases, following liver fluke infestation, lung disease, an.-erni.!. 
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heart and kidney diseases, and interference with 
tion in the splanclinic area. Tire pentoneal cavity J 
contain some clear, colourless or straw-coloured fluid. ^ 

Sympioms.-This condition may not be ^ 

considerable quantity of fluid 
accumulated in the abdomen, w en 
the belly becomes swollen and 
' m-A pendulous. There may be some 

emaciation, but the condition is 
kKsi.'V not characterized by any painlu 

^ symptoms, except that in advance 

A cases breathing may become 

r ■' ‘i laboured. , , 

Trea/iiient.— Affected animals 

' i it’ slaughtered, as curative 

.fyth treatment in the pig is not satis- 

factory. 

1 Splenic Congestion.— CoeS®®" 

tion of the spleen in the pig 
p-- !< be found associated with certain 

‘ fv~,t flL specific fevers, but there is ^so 

a physiological congestion o e 
if' k','* found during post-mortem 

. I;-'''** ' sv'4) inations on pigs, and especia y 

• ^ V'.'w marked in the comparatively la^_ 

' \ spleen of adult pigs and so^\’S. T ’S 

‘ Vt/ physiological congestion may ® 

1 ~ come chronic and pathologi . 

Fig. 75— Fi= SPLien show- formation of some excess 

iNG Omental Strangula- fibrous tissue in the organ. 

acute congestion of the spleen may 
lead to rupture of the organ ^ 
some cases, and then to internal hsemorrhage and deat - 
The condition is not usually diagnosed clinically, and is on > 
discovered at a post-mortem examination. 


Atrophy oi the Spleen. — ^Atrophy of the spleen is some- 
times encountered also at post-mortem examinations on pig^ 
In such cases the spleen tissue may be a mere trace attache 
to the omentum, whilst the general carcase condition may be 
quite good. 
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Strangulation o£ the Spleen. — The spleen in the pig is 
firmly attached on one side to the omentum, which is in the 
form of a network of fat. Occasionally a loop of the omentum 
may be found surrounding the spleen towards its middle and 
strangulating the organ, so as to cause a complete atrophy 
of one-half of the spleen. The remaining portion of the spleen 
may assume comparatively large proportions, a compensating 
hypertrophy, and may be completely altered in shape. 

Other conditions found in the spleen are tuberculous 
nodules, lymphadenomata, or tumour-like formations seen very 
rarely in pigs, usually when the animal is affected \vith 
leucocythremia. Hydatid cysts are also encountered in the 
spleen substance. 

None of these conditions are diagnosed during life, and 
unless associated with some specific disease they do not 
appear to cause much ill-effect to the pigs. 

Pancieatic Disease, — Occasionally the pancreatic ducts 
are invaded by ascarids from the intestines, and there is 
also found in pigs a form of pancreatic degeneration in which 
the normal pancreatic tissue is replaced by a pale-greenish 
mucoid substance, whilst a form of fat necrosis is also found 
on rare occasions. No clinical symptoms of these conditions 
have been noticed, and the lesions are generally found at 
the post-mortem examination of pigs. 
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Chapter li 

MISCELLAKEOUS CONDITIONS-Co)*W 

The TJrine o£ Pigs— Pig’s urine has a specific 
between i-oi8 and i-022, or an average of i-020. The / 

voided daily varies according to the size of the anima , an 
said to be from 2 to 2= pints, or 2^ to 3 lb. (from 2 o 
litres, with a maximum of 6 litres). The quantity o so 
excrement voided daily is said to be about i lb. 

Approximate Compositiom of Solid Excrement 

Water So r« cent. 

Organic matter •• .. io’5 " 

Minerals . . . . . . • • • • • ' 3’5 " 

Approximate Composition of Urine 

Water 97 percent. 

Organic matter (urea, uric acid, etc.) • . • • ^ " 

Inorganic matter (salts of potash, soda, phosphorus, 

etc.) . . , , , . . . . . . . • . * " 

The composition of the urine will vary according to the 
nature of the food consumed, the age of the animal, and the 
amount of exercise allowed. The specific gravity is raised hy 
any hjemorrhage into the urinary tract, and in albuminuria, 
diabetes mellitus, and certain febrile conditions, whilst the 
colour is affected by the condition of the liver and intestines, 
the amount of solid excrement passed, and by the administration 
of certain drugs. The odour of the urine is also affected bj’ 
drugs, as well as by foods and bacterial flora. The reaction of 
normal pig urine is acid when suckling and alkaline when on 
a lierbivorous diet. The colour is normally a light-straw, and 
the odour is characteristic. 

Albuminuria. — Albumin is not normally present in urine, 
and its presence indicates some disease of the urinary tract, 
kidneys or bladder, or some poisoning such as poisoning by 
carlxjn dioxide, lead, phosphorus, mercury or arsenic. It may 
also be present in the urine in tetanus and in the deficiency 
258 
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diseases. When the albumin is due to some disease of the 
urinary tract it may be present in the form of blood, epithelium, 
serum albumin or serum globulin, and may occur as casts of 
the uriniferous tubules of the kidneys. 

As the condition is associated udth some pathological 
condition in the body, treatment would have to be directed 
towards a removal of the cause, and this is most frequently 
found in dietetic deficiencies in pigs. 

A chronic form occurs in chronic interstitial nephritis, 
often encountered in sows and adult pigs. There is usually 
some emaciation of the carcase in such cases. 

Hsematuria. — In this condition blood is found in the urine 
due to some hemorrhage along the urinary tract, the kidneys, 
bladder, or urethra. If the kidney tubules are affected there 
may be microscopic casts in the urine. When the bladder is 
affected the blood may be in the form of clots passed towards 
the end of the process of urination. Some ingredients in the 
food may also be responsible for a red-coloured urine. 

Treatment will depend upon the diagnosis of some disease 
along the urinary tract, and haematinics are useful to com- 
pensate for the loss of blood. Internal styptics, sandalwood 
oil, hexamine, sodium salicylate and halibut-liver oil are all 
useful, (See Cystitis.) 

Hsemoglobiaurla. — This condition is distinguished from 
hjcmaturia in that it is only the colouring matter of the blood 
that is found in the urine and not the blood corpuscles them- 
selves. This condition may be found accompanying some 
specific disease, or may be due to a protozoan blood parasite. 

Treatment should be directed towards the cause of the 
condition. 

Ropy or Stringy Urine. — ^Thls may be due to the presence 
of mucus in the form of fibrinous flakes. In cystitis the 
urine may be oily and give off a very offensive odour. Again 
tlicsc arc only symptoms of disease elsewhere in the body. 

Congestion oi the Kidneys. — Active congestion of the 
kidneys is due to an increase in the flow of blood to the kidneys, 
with a consequent increase in the urine. The condition may 
be set up as a result of various specific diseases, bad food, 
certain drugs — i.e, diuretics. TJic condition may also be the 
result of some ner\'ous e-\citcment or of some injurj' to the 
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loin region. Unless the condition is attended to it may event 
ually lead to nephritis. ^ . , 

Symptoms . — Urine is passed in increased quantities^n 
is of a reduced specific gravity and light in colour. . 
may be some tenderness over the loins and stiffness in 6 
hindquarters. In mild cases no blood is passed in the urine, 
but there is some hasmaturia in severe cases. 

Treatment . — The animal should be placed in a warm 
and given a good purgative. Excessively sloppy food sho 
be avoided and some powders composed of sodium sulpn^ 
and magnesium sulphate wnth some potassium iodide given. 
The animal should be protected from any draughts. 

Venous Congestion of the Kidneys. — In this condition 
there is some stasis or diminution of the blood passing ou 
of the kidneys, resulting in the congested state of the orgar^ 
This condition may be caused by valvular disease of the heart 
causing interference with the circulation, especially that oi 
the venous blood. Any form of pressure on the renal veins 
will also cause venous congestion. 

Symj£)/o»ts.— Following some increase in the urine passe 
there is later a decrease with some hamaturia and albuminuria. 
There is tenderness and pain over the loin region and some 
disinclination to move the hind-legs. 

A post-mortem examination reveals a very dark-coloured 
kidney.often considerably enlarged, and containing an abnorm^ 
amount of blood. 


Treatment consists in pro\iding the pig with a warm pen 
free from draughts, and giving a saline purgativ'c such as 
sodium or magnesium sulphate will) some iodides in the food. 

Nephritis. — Nephritis, or inflammation of the kidney, may 
take the form of an interstitial nephritis affecting the inter- 
tubular connective tissue, a suppurative nephritis in which 
there is pus formation in the kidney, or a parenchymatous 
nephritis affecting the Malpighian bodies and tubules. All 
three forms arc found in pigs, especially in adult sows, bn^ 
lew- of these conditions are ever clinically diagnosed. The 
ousc js beheyed to be the passage of irritant substances 
UirouRh the kidneys, cither from the food or from a bacterial 
invasion of the organ. Cold or a direct draught on to the 
animal s back i.s said to be a factor also. 
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Interstitial Nephritis. — This form of nephritis may come on 
after an attack of acute nephritis or following some congestion 
of the kidney. Both kidne5rs may be affected, and there are 
few symptoms beyond frequent micturition, the urine being 
albuminous and forming a froth on the ground. The animal 
may later show some signs of general unthriftiness, although 
the diet may be good. There may be marked thirst, and some 
ascites in old-standing cases. 

In acute nephritis epithelial cells may be present in the 
urine, and these can be recognized microscopically and also 
serve as an aid in estimating the seat of trouble. The pelvic 
epithelium being squamous, the glomerular capsules are 
flattened, the convoluted tubules are spheroidal, and Henle’s 
tubes are rodded in shap>c. In the suppurative form there 
may be some pyiemic condition present in the body to account 
for the organisms carried to the kidneys. 

Symptoms . — In the early stages the symptoms of acute 
nephritis are similar to those of congestion of the kidney. 
Later the urine becomes reduced in quantity and somewhat 
turbid, containing many casts, and there is some hrematuria. 
The animal's back may be slightly arched and there is some 
flinching when the loins are pressed, with some apparent 
difilculty in moving the hindquarters. The temperature may 
be raised a few degrees and there will be some accelerated 
respirations, and the skin may show urticarial lesions. 

Post mortem . — A post-mortem e.xamination of a nephritic 
case will reveal some of the various forms of tlic condition, 
but the interstitial form appears to be more often encountered 
in old sows. Both kidnc5's are affected at the same time, or 
only one, and may show extensive pale areas of fibrous tissue, 
the kidney outline being verj’ irregular and the surface scarified. 
If one kidney only is affected, it often happens that there is a 
compensating hypertrophy of the other kidney. The carcase 
in such cases may not be emaciated, but where both kidneys 
are badly affected there is usually an emaciation of the carcase 
as well as a urajmia, the latter being most pronounced. 

Trcalment . — These conditions in pigs, although often found 
during post-mortem examinations, arc seldom clinically 
diagno'^cd, as they usuallj’ occur in old sows that arc ” not 
doing too well,” and the owner prefers to trj’ and fatten them 
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very doubtful whether that is the real cause, as such foods are 
often fed to pigs, yet renal calculus is a very rare condition 
in those animals. Renal calculi are not diagnosed clinically 
in pigs unless they lead to acute nephritis in some old animals. 

Cystic Calculi or Gravel. — Stones in the urinary bladder are 
also rare in pigs, but one may sometimes find sabulous 
material (gravel) which may completely fill the bladder. This 
is composed of the triple phosphate of calcium, magnesium 
and ammonia. This 
gravel causes some 
interference with urin- 
ation when present in 
large quantities, whilst 
the urine may be- 
come very turbid. 

Urinary calcuUmay 
be caused by in- 
fections, faulty diet, 
drinking of saline 
waters over a long 
period, leading to 
physiochemical dis- 
turbance in the urin- 
ary tract. The triple 
phosphates and cal- 
cium carbonate are 
found in alkaline urine, 
whilst acid urine may 
contain calcium oxalate as well as silicates. 

Symptoms . — Affected animals become very restless. There 
is a partial or complete stoppage of the urinary tract, with 
anorexia, arched back, and straining to urinate. A little 
urine containing blood or pus may be passed. The animal 
lies on its belly, and as the condition progresses rupture of 
the bladder may occur. Tlie temperature drops to sub- 
normal, uraimic poisoning sets in and death results. 

Treatment . — Tlie alkaline urine should be rendered acid by 
small daily doses of gluconic acid, or acid sodium phosphate 
and calcium or ammonium chloride, to help dissolve the calculi. 
Magnesium salts, potassium citrate and alkaline carbonates 



Fic. 76 . — Hydronephrosis ok the Pig’s 
Kidney (Lept) ; Normal Kidney 
(Right). 
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render the urine alkaline. Glycerin is believed to act 
favourably through its spasmolytic action and by increasing 
peristalsis of the ureters. .. 

Irrigation by means of a catheter and some sterile ^ 
solution may be useful, but often the condition is not suspec e 
until the bladder is almost full of gravel, so much so that c 
oigan cannot hold much fluid, and the animal may suffer froin 
iiicojititiejice of urine. As the condition is usually found m 
adult sows, it is often best to fatten them up for slaug cc 
rather than attempt treatment. 

Incontinence ol Urine. — This condition, as already men- 
tioned, may be due to the presence of calculi or gravel in c 
bladder. It is a condition in which the animal is unable 0 
retain its urine, and, apart from the presence of a calculus, 1 
may be caused by ner\'ousness, fright, paralysis of the sphincter 
muscle of the bladder, injury to the loins, or the presence o 
tumours in the bladder. . . 

The symptoms arc a constant dribbling of urine, givmg 
the animal a strong urinous odour, and causing some e.^ccons" 
tion of the skin between tlie hind-legs. 

Treatment consists of removal of the cause of the condition, 
in the case of cystic calculi and gravel, by irrigation of the 
hl.idder. Good foods, tonics, tialibut- or cod-liver oil should 
l>c given so as to build up the animal’s vitality generally. 

Retention ot Urine. — ^Tliis condition is the opposite of in- 
continence, and the animal appears unable to pass any urine 
.'ll all. Tliis may be <Iuc to calculi becoming fixed in the neck 
of the bladder or urethra, some tumour pressing on the urctlira, 
juralysis ol the muscles of the bhadder walls, or an injury’ to 
the spine. 

Tlic symptoms arc a complete cessation of tlie pass.age of 
urine, with c\-idencc of grc,at p.am,and attempts at micturition. 
Tijcrc may alv) l>c some constipation, restlessness, and evidence 
ol aixlominal pain. 

Trcjl/nre! in tli. v)w comi.ts in n-i^Mnc the catheter ant! 
t..a..rnn,; tl,. min- in- iict m-anr. In small piR' 

cnn.i.l.nn, (nttunately very rare, may necc«itale 
imm-,!ntr .Unjhtrr ol tl,c animal, lil.idiler pimclnrc 
1.;. ttt.-ar an -1 cannula mvc. Iem|..rarv reli-f in a small I"r- 
at. 1 frraTT.I. a mirvnt. catcao- mhair alter .laimtiler. 
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Ursemia: — This arises when poisonous waste products 
which should normally be passed out of the body via the urine 
are retained in the blood. Uraemia is found in advanced 
nephritis, tuberculosis, tumours, abscesses in the urinary 
passages, Bright's disease, or the blocking up of the urine 
excreting mechanism. 

Acute ursmia in baby pigs produces symptoms resembling 
those of hypoglycemia, but analyses of the food, water, and 
tissues of affected animals have failed to indicate any toxic 
cause in such cases. 

Symptoms . — Pigs show symptoms within one to three days 
of birth in piglet uraemia. They appear unthrifty, with a 
rough, staring coat. Temperature later drops to subnormal. 
Young pigs are hypersensitive, isolate themselves, squeal and 
have tremors when disturbed. Diarrhoea is present. Death 
occurs in about nine days from the onset of symptoms and 
is preceded by convulsions. 

Post mortem . — The constant finding in piglet urzemia is of 
a precipitate impacted in the papillary ducts of the kidney, or 
lying free in the renal pelvis, ureters or bladder. These uric 
acid infarcts are orange coloured, or almost white, and consist 
largely of uric acid or urates. Blood urea and uric acid show 
large increases above normal level. The kidneys are pale and 
the capsule peels easily. An accumulation of precipitate can 
sometimes be seen on close examination on the surface of the 
kidney, even through the capsule. Pressure will cause the 
precipitate to flow in the ureter. 

Treatment . — In adult pigs urcemia is a complication of some 
other disease, and treatment sliould be directed towards 
eradication or cure of the cause. Prognosis is not verj' favour- 
able, as when urjcmia sets in the condition of the animal is 
generally very serious. 

Tlie acute unemia of piglets in America is said to be due 
to lack of a relatively high fluid intake early in life, so as to 
stimulate renal activity. Complete or partial starvation will 
produce a condition similar to that found in the young pigs. 
Treatment and prevention therefore lie in stimulating a 
good milk flow from the dam's udder when the pigs arc 
bom. 

Paralysis of the Bladder. — Tiiis is ner\*ous in origin, or due 



o some spinal 

nevcnt the passage of fluid, retention of urine. 

“ttn«oToVrnrn“ "Sie SZete? may give reUe* -d 
Ze wZr supply is u-ithheld in case of retention in adult sm«^ 
TonS, ritaSm and good food should be prescribed, ivith 

““St^ZInflamration of the bladder may be due^to^ 
bacterial infection, or to irritants in the j 

causing retention of urine may r«ult ^ ^P““‘ settilrlip 
in the bladder irith irritation of the bladder irall setting p 

inflammation. Pyiemia leads ‘<>. .“ric wstlris 

bladder, and to a suppurative cystitis. A f 

is also encountered in some specific acute septicsemias 

an infectious cystitis and Py'='°"'=P''*^rfSZte 
sows and boars, where hematuria is a symptom. It auel^m 
sows within a month of service, when they show a vaginal di 
charge as well as blood-stained turbid unne, 
organisms isolated from sediments in afiected unne is a s 
Gram-positive rod for which the name Corynebacteriumsut 
suggested. Post-mortem examination show’s a cystitis ^ 
an inflammation extending to the ureters, leading to a py 
nephritis, with oedema. In sows the urethra and vagina sno 
inflammatory lesions. ^ , 

Symptovis . — ^There are painful attempts at urination, w 
the passage of small quantities of urine, and some hama una. 
Pus may also be found in the urine in the suppurative 
Disinclination to defascate leads to constipation. Unne 
passed shows albuminuria, blood clots, and portions of epi 
thelial cells. . ^ 

Treatment . — ^This condition is most frequently found dunng 
some systemic fever. In sows it may be possible to unga e 
the bladder with a warm saline solution or mild solution o 
boracic acid or chinosol. Internal treatment consists of the 
administration of antibiotics, urinary antiseptics, ^ 
enemata per rectum to facilitate the passage of fjeces. The 
animal should be kept in a warm, draught-free pen, and the 


stricted, but with a plentiful supply of water, if there 
2tention of urine. 

thritis. — An inflammation of the urethra may be in the 
of an extension from a cystitis, or it may be caused by 
:sence of a small urethral calculus or irritant matter. 
iploms. — Pain during the act of micturition, and evi- 
)f apparent sexual excitement. The sheath in the male 
e vulva in the female may be enlarged and inflamed. 
atment consists in the washing out of the urethra wth 
[ antiseptic solution such as boracic acid or chinosol, 
le administration of urinary antiseptics internally — e.g. 
ine, sandalwood oil. Plenty of drinking water should be 
ed so as to prevent the urine from becoming too concen- 
and irritating to the inflamed urethra. 
sthral CaJmU.— These are very rarely found in pigs; 
re usually derived from the bladder, and may consist of 
sabulous material or gravel passed out with the urine 
he urethra. In adult male pigs the gravel may he 
“d at the S curve of the penis or near its extremity, 
ifiiculty in passing urine may lead to some retention and 
tended bladder. Where the condition causes serious 
iction in the boar it is best to slaughter the animal 
• than attempt surgical treatment, 
ostatitis. — Inflammation of the prostate gland is some- 
found in old boars. A clironic form may be encountered 
uch the prostate is considerably enlarged, or an acute 
may be seen, often of a suppurative nature, and usually 
dary to some pyogenic infection elsewhere in the body. 
.'mptoms . — There is frequency in micturition, later some 
tion of urine if the gland is so enlarged as to cause some 
Lire to be exerted on the urethra. Tlic condition in boars 
; usually noticed until the animal is slaughtered, and such 
als arc fattened up for slaughter because they arc either too 
r have been found useless as stock-getters. 

[etritis. — Inflammation of the uterus sometimes occurs in 
following the farrowing of dead aud putrefying pigs, 
e is generally a history of some difhculty in farrowing, 
the little pigs having to be brought away bj- the forceps 
liand. Some whitish discharge from the vulva maj' be 
:cd about twelve hours before farrowing. Tlie condition 
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may Mow contagious abortion, or be the result of 

to the uterus during pregnane}', resulting m the ear y 

the fmtuses. After farroning the hmng of the vagina and ute 

mav be inflamed and shreds of the mucous 

shed. PeniciUin treatment gives good results. 

should be irrigated irith a mild astringent and antiseptic solu 

tion and drugs of the sulphonamide group administered, in 

practice it has been found adrisable not to nsk another semce 

and to eliminate such sows from the herd. 
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Vulvovaginitis. — ^This condition of inflammation of the 
vagina and vulva in pigs has been described by American 
and Australian veterinary surgeons. Animals affected are 
female pigs of all ages, and even suckers, and whilst the exact 
jetiology of the condition is by no means certain, it would 
appear that the condition is not contagious and can be produced 
as a result of feeding on mouldy maize. McNutt, Pun%in and 
Murray in Iowa were able to produce the condition in pigs by 
feeding on damaged com, and an outbreak in Victoria was 
described by Murray, PuUar and Lerew. 

Symptoms . — Great enlargement of the ^mlva, with some 
oedema of the labia and congestion of the mucosa. Some 
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catarrhal exudate may be found in the lumen of the vulva 
and vagina, wth a discharge through the vulva. The pigs 
affected become unthrifty and emaciated, whiist prolapse of 
the rectum and of the vagina may occur in some cases. 

Treatment . — Examination of smears from the exudate shows 
numerous leucocytes, epithelial debris, and a mixed flora of 
Gram negative and positive cocci and a short Gram negative 
bacillus. The mortality rate in the American outbreak appears 
to have been high, and in from 5 to 10 per cent, of the cases 
prolapse of the rectum was found, but prolapse of the vagina 
occurred in as many as 30 per cent. The condition ceases 
on discontinuing the feeding of the offending mouldy maize, 
and it would appear that the irritant substance is cither 
present in the fungus or is a product of its metabolism, 
and has a special effect on the mucosa of the vagina 
and vulva in females, but does not appear to affect male 
animals. 

Mastitis. — In recent years inflammation of the mammary 
gland in both gilts and sows has become a widely recognized 
syndrome c.specially in animals housc^l in damp and draughty 
buildings. The incidence is highest in unduly fat ?ows. Tlie 
condition is most commonly due to infection with Esdi. colt 
wliicli is responsible for the acute signs of disease. While the 
same organism can be associated with the chronic form the latter 
is more often due to actinomycosis. One or more mamma; 
may be affected and the severity of signs varies. Onset is 
generally immediately after farrowing, but may be tlclaycd for 
2 or 3 days or even longer until trauma from the piglets’ teeth 
predisposes to the development of mastitis. Tlie condition 
must be differentiated from agalactia from other cansc^. 

Symptoms . — In acute cases the sow is dull, cold, and shows 
complete anorexia. The elevation in temperature is not so 
marked as in puerperal fever. The sow is reluctant to rise and 
docs .so with difliculty. A state of lox.x*mia soon renders the 
animal comatose and death may occur in about 3*4 day.s. The 
affected mamma; arc very swollen, hot and painful, and the over- 
lying skin is erythematous. Less acute cases show milder 
sj'stcmic signs and the mammarj* lesion is harder. The chronic 
form may develop from the acute or l>c present from tlie outset. 

It takes tlie form of vaiying-sired induration of the affected 
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gland, some of tfie lesions weighing 25 to 30 pounds in weight. 
Necrosis of central tissue usually follows with the production of 
discharging sinuses to the surface. Concurrent mastitis with 
purulent uterine discharge is sometimes present. 

Trealment . — Streptomycin in daily i gm. doses should Imj 
given for 3 days. Penicillin or the chemotherapeutic drugs 
may also be given if other sensitive organisms arc thought likely 
to be present. Some people advise the use, in addition, of 
ii. coU antiserum. The general comfort and feeding of the 
patient should be attended to. The chronic induration of 
the actinomycotic udder could only be treated by heroic surgerj’. 
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Chapter 12 

MISCELLANEOUS CONDITIONS— Coh/iW; 


Bronchitis and Tracheitis. — Inflammation of the trachea 
and of the bronchi in pigs may occur as an extension pneumonia 
or from some inflammatory condition of the larynx, pharynx 
or nasal cavities. It may also be set up by parasitic worm 
infection of the tubes, inhalation of irritant gases, and careless 
drenching with medicines. The condition may be either acute 
or chronic. 

Symptoms . — The respiratory sounds are harsh and pro- 
nounced, ’with fits of coughing, especially after exertion. 
There may be some nasal catarrh wdth an accompanying dis- 
charge, as well as a discharge from the eyes. The temperature 
may be elevated in acute cases, but in the chronic stage the 
symptoms are not so distinct, but there may be a gradual 
wasting and unthriftiness. 

Treatment . — As a rule the condition is secondary to pneu- 
monia in the pig, or to an infection with strongyles. In the 
former case the treatment is similar to that prescribed for 
pneumonia — viz., sulphonamides, isolation in a clean pen 
with adequate ventilation. Where worm parasites are sus- 
pected as the cause, cyanaccthydrazide preparations are pre- 
scribed, together with a balanced ration containing minerals 
and vitamins. Drcncliing with liquid medicaments should be 
avoided. Electuaries or stomach tubes should be used. 

Congestion of the Lungs. — An abnormal amount of blood 
may be present in the lungs in the early stages of pneumonia. 
Anything causing an increasing flow of blood into the lungs 
without a corresponding outflow will produce a congestion, as 
will any interference witfi the outflow. An active Iiypcrarmia 
is found in the pig in the first stage of pneumonia, and it may 
be due to bacterial invasion, exposure to draughts or faulty 
ventilation in the pons, a badly balanced food, and lowered 
vitality enabling organisms to invade the lung tissues and set 
up pneumonic lesions. The inlialation of irritant gases will 
371 
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also set up an active hyperamia, as will irritation from worm 
parasites. A passive hyperaemia is usually due to some valvular 
diseases of the heart, as in some cases of swine erysipelas, and 
this impaired action of the heart causes an accumulation of 
blood in the pulmonary' circulation, which eventually may lead 
to changes in the lung tissue. Such changes are slowly formed; 
the lungs are dark red in colour, somew’hat firmer than normal, 
and pieces of lung tissue will sink in w’ater. 

Symptoms . — The animal may be found lying down, wth 
respirations very accelerated and pronounced. The tempera- 
ture may be raised some degrees. There may be a w^atery 
discharge from the nose, and in later stages some discoloration 
of the ears. 

Treatment . — ^As this condition is so frequently the fore- 
runner of pneumonia in the pig, administration of sulphon- 
amides in the early stages will prevent the progress of the 
infection. If the pig is caught, an injection given, and the 
animal removed from any draughts, the sulphonamide treat- 
ment is most effective. In the early stage one or two doses of 
sulphadimidine may be enough, or the dose may be repeated 
once every four hours, with penicillin injections. 

Pulmonary (Edema. — The presence of serous fluid may be 
detected in the lungs in cases of pneumonia, in anamia, and 
in acute endocarditis. The lungs do not collapse, but appear 
swollen with fluid. 

Symptoms . — These are similar to those shown in acute 
congestion and in pneumonia, and develop rapidly, causing a 
good deal of blowing and great distress, with a discharge 
of frothy material from the nose and mouth. The condition 
terminates fatally in most cases, because the lungs will be so fuU 
of cedematous liquid as to render an exchange of oxygen for 
CO2 impossible, and the pig becomes suffocated. The emer- 
gency slaughter of the animal in an endeavour to salvage the 
carcase is advisable W’here this condition is diagnosed. 

Plemi^. — Pleuritis, or inflammation of the pleura, often 
accompanies pneumonia in the pig, where it is secondary to 
that condition. There is also a primary pleurisy found 
associated with infection of the pleural cavity by micro- 
organisms. ^ A chest Wound or injury to the pleura from a 
fractured rib may also set up a secondary pleurisy, whilst 
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the condition is found in py»mic infections and in tuberculosis. 
The organisms usually associated with pleural infections are 
members of the Pasteurella group, staphylococci, streptococci 
and the tubercle bacillus. Cold is said to be a predisposing 
cause of pleurisy, as it is of so many inflammatory conditions. 
As in pneumonia, exposure to draughts undoubtedly seems 
to lower the vitality of the part in some way and pave the 
way for bacterial infection. 

The changes taking place in the pleura are first a blood 
congestion and a drying up of the pleural surface, followed by 
a thickening of tlie membrane and exudation into the pleural 
sac. The exudate varies in amount and character according 
to the extent of the disease. In acute cases the exudate may 
be copious and rich in fibrin, coagulating on the pleura in the 
form of a yellow film, whilst shreds of a similar material may 
be found free in the fluid exudate. This type of serofibrinous 
pleurisy is often seen in the pig. Another type is purulent 
pleurisy, in which the exudate contains pus, and there may be 
a condition of pleural empyema, in which one or even both lungs 
may be involved, a portion of the lung itself becoming con- 
verted into a large abscess and the chest cavity full of purulent, 
stinking matter. A chronic pleurisy is also commonly found 
in the pig, in which the pleural effusion has been absorbed, 
leaving some adhesions between the lungs and the chest wall. 
Extensive areas of the lung may thus be found adhering to 
the chest wall. Pleurisy in tlic pig may be cither unilateral 
or bilateral, and a tuberculous pleurisy is not uncommon. 

Symptoms . — Owing to the fact that pigs are usually deprived 
of any exercise, the symptoms of pleurisy arc not so apparent 
as they arc in animals at exercise and work. The symptoms 
arc very similar to those of pneumonia, the patient lying dowm 
and being disinclined to move. Temperature is elevated, and 
there may be some coughing, and a slight discharge from the 
nose and eyes. Respirations arc abdominal and much acceler- 
ated. There may be some discoloration of the cars, as in 
pneumonia, and in most cases a pneumonia accompanies the 
pleuris}*. Tlie pericardium is often involved ns well. TJie 
animal, if walked a short distance, will lie down exhausted, 
breathing tlirough the mouth. Owing to the frequency witli 
which the disease involves tlic pericardium and lung substance 

T 
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in the pig, death often occurs from cardiac failure. In other 
cases resolution takes place, and a form of chronic pleunsj 
is left with some adhesions between the lung and chest 
wall. . . 

Treatment . — ^The animal should be placed in good hygienic 
surroundings and the chest and back covered ivith some 
sacking or a rug. Jledicinal treatment is the same as for 
pneumonia in the pig, and all liquid drenching should e 
avoided. Tapping of the chest to release fluid is not usual ) 
considered w’orth attempting in the pig, as treatment wath 
sulphadimidine will often bring about sufficient improvement 
to enable the animal to be fattened up for slaughter. 

Pericarditis. — ^Inflammation of the pericardium in the pig 
is usually idiopathic and may be secondary to an attack oi 
pleurisy. Traumatic pericarditis is not often found in pigs. 
In this condition the pericardium may be thickened and the 
pericardial sac may contain an excessive amount of fluid 
(pericardial dropsy). Adhesions may form betw'een the heart 
and pericardium, and between the latter and the lung pleura. 
The condition may also involve the heart muscle, causing 
a myocarditis. 

Symptoms . — ^There is usually some listlessness and disin- 
clination to move about. On being w’alked some little distance 
the pig will lie down panting, breathing through the mouth, 
and exhibiting symptoms similar to those of pleurisy. Both 
pleurisy and pericarditis are so frequently associated in the pigs 
that it is rare to find an uncomplicated case of pericarditis. On 
auscultation the heart sounds may be found to be intensified, 
whilst there may also be some congestion of the skin. 

Treatment . — As pericarditis in the pig is so often secondarj’ 
to pleurisy, the treatment follows the same lines as that 
prescribed for the latter condition. Any tendency to anzemia 
should be treated by iron and copper salts, halibut-liver oil. 
etc., and the animal fattened for slaughter. 

Myocarditis. — Inflammation of the heart muscle may be 
secondary’ to a case of acute pericarditis, or may occur in an 
acute septicicmia such as swine fever, acute swine erj’sipelas, 
paratyphoid, in certain poisonings, and as a result of irritation 
set up by parasitic cysts. Fat pigs d>ing in transit to abattoirs 
often show some hamorrhages and degenerative clianges in 
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the heart muscle. Acute myocarditis is usually secondary 
to a systemic infection, or to an attack of pleurisy with peri- 
carditis. 

Symptoms . — Very few symptoms may be exhibited, and 
the animal may collapse and die suddenly. In chronic cases, 
due to some parasites such as Trichina spiralis, sarcocysts, or 
the Echinococcus veterinormn, there may be some disinclination 
to walk any distance, as in pericarditis and pleurisy, the 
animal lagging behind the others, lying down, panting and 
refusing to get up, but the symptoms are not diagnostic of 



Fig. 78. — Part or Pic’s Heart exposed to show Endocarditis 
Lesion on the Mitrae Valve. 


myocarditis. For tliis reason treatment is seldom resorted 
to, and the animal is usually slaughtered. 

Endocarditis. — Inflammation of the endocardium is usually 
associated with swine eiy’sipclas and staphylococcal infection 
in the pig. Hydatid cysts may also set up an irritation on the 
endocardium. Tlic lesion.s are usually found on the valves on 
the left side of the heart in the form of NN’arty-looking growths 
or vegetations. In the early stages the growtiis are as 
little blebs or tiny cysts filled with bIoo<l: the-se grow in 
size and burst, leaving a rough surface on which the wart- 
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1 „„.h. .pj-;. v..'is-s:“ 

a.. ,. itoiiiui™ at bpxi. '*ri; 

opening is nanoived, the murmur usuaUy appears before 
vahmla^rsmiu^i^raj ^ost often found afiected 

with endocarditis lesions in the 
pig, and the lesions are such as 
to produce incompetence rather 
than mitral stenosis. The effect 
of this is to produce a pulmonary 
stasis, with a rise of blood pres- 
sure on the right side of the heart 
and dilatation of the right ven- 
tricle, Nvith some cedema. Owing 
to the subcutaneoas fat, the 
jugular pulse which accompanies 
the condition cannot be seen in 
the pig. . 

Some congestion of the skin 
and the characteristic swine erysi- 
pelas skin lesions may be found 
accompanying the endocarditis. 

As most pigs are deprived^ of 
exercise, the condition persists 
without any great danger to the 
pig until the animal has been 
fattened up to slaughter weight, 
and for that reason treatment 
usually consists of the use of pcncillin, sera, and vaccines 
against swine eiy'sipclas rather than any direct attempt to 
cure the heart lesion itself. 

Fatty Degeneration of the Heart. — ^This condition is also 
one encountered at post-mortem examinations on pigs, if 
mav be found in acute cases of pleurisy and pneumonia, 



Fig. 79. — Portion of Pic’s 
Heart showing Inflam- 
matory Growth on One 
OF the CHORD.C TeNDINE^. 



MISCELLANEOUS CONDITIONS 277 

septicffimic diseases, and in certain metaliic poisonings. Pigs 
dying during transit to a slaughter-house \vill often show this 
condition of the heart muscle. The muscle is paler than 
normal, and may be yellowish-red in colour and easily tom. 
A. fatty infiltration may also be found in fat pigs. The fat in 
the heart furro^vs is increased and may spread all over the 
heart. This may lead to: 

Heart Failure, or Ssmcope. — ^The cause of ordinary heart 
failure is believed to be due to the limited e.vercise, lack of 
sunlight and fresh air, under intensive feeding methods. The 
condition is seen after pigs are transported, and especiall}' 
if they have been fed shortly before being loaded. A mechan- 
ical pressure of an overloaded stomach on the diaphragm 
hampers breathing, and reflex disturbances may have a great 
significance, as the parasympathetic fibres of the vagus 
nerve may have a vasoconstrictor effect on the coronary 
circulation, and a congestion or cedema of the lungs may 
follow. 

Mulberry Heart (Herztod). — Vogt reports that this condition 
of Herztod or mulberry heart may be due to the excessive feed- 
ing of carbohydrates and to avitaminosis, the complaint occur- 
ring when the protein-starch ratio is in the region of x ; 12*5. 
Tlie presence of trace elements in an unbalanced ration is also 
thought to be a factor. He rules out nutritional causes, and 
suggests that management was too intensive, this giving rise to 
the theory that the condition is possibly hereditary'. 

Symptoms . — ^Tlie pig shows sudden tremblings, staggering 
and squealing, with frotliing at the mouth and nose, a slow 
short breath, collapse and death. 

fn respect of mulberry' heart, U'’ood suggests there is no 
particular age incidence, the pig is reported to be off its food. 
Body' condition is good. Wien the animal is moved it stops 
and shivering occurs over the fore and hind quartere. The 
forelegs are abducted and the nose pushed to the ground to 
nlTord supjxirt. When pushed over the pig falls ngidJy on it.s 
side with much squealing. Jdfted by its tail it adopts a dog- 
sitting position. Cy.anosis of skin areas is absent, and tempera- 
ture may be subnonnal. l'a.*ccs are normal or the animal 
apjKars constipated. 

Post morttm . — Pericardial dropsy' with epicardial liarmor- 



2 j 8 diseases of Tin: pic. 

rhaees discrete or in striations over the atria in parti^lar. 
The pronounced lung cedema and distension of the ^ 

septa have led to suggestions that this condition may be hnked 

wth bowel cedema in some cases. 

Treatmeui.— As the condition is so often fatal, slaught 
the affected animal and carcass salvage may be adinsabie 
High protein diet, avitaminosis (E), overfeeding resulhng 
partly digested food in the smaU intestine providing opportunitj 
for growth and toxin production by non-invasivc serotypes o 
hemolytic Esch. coli, as in cedema disease, have all 
gested as causes. Prevention by the provision of a less highly 
nutritious diet in the young pig is indicated. 

Diaphragmatic Rupture.— Rupture of the diaphra^ is 
occasionally encountered in pigs, generally in young ammals. 
and is often due to the little pigs squeezing under a low fence 
or gatew'ay. Owing to the fact that pigs are deprived o 
exercise for fattening purposes, the symptoms of diaphragmatic 
rupture may be very slight, and beyond some vomiting, w’hich 
may easily be mistaken for a symptom of worm infectr^. 
they may pass unnoticed until the pig is slaughtered. The 
pig may appear very distressed, sitting on the haunches, and 
wth blowing respirations and vomition. The symptoms 
may disappear for a time, and may reappear some time 
after feeding. They gradually become less pronounced as the 
internal organs adapt themselves to their changed positions. 
Cases have been found at a post-mortem examination in which 
some of the abdominal organs were found partly in the chest 
cavity, the edges of the rupture being quite smooth, showing 
signs of having been of long stan ding . A lobe of the liver 
may be found in the chest cavity or portion of the small in- 
testine, and the condition would not appear to have caused 
the pig much harm, judging by carcase condition. There is 
always a danger in such cases of a portion of the bow’el becoming 
strangulated, or pressure on the heart and lungs causing 
sudden death, and where such a condition is suspected 
immediate slaughter is advisable, unless the owner is 


prepared to take a risk and fatten the animal up to pork 
w’eight. 

Aneurysm. — An aneurysm is formed by the gradual dilata- 
tion of an artery, and in old cases the normal wall of the artery 
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atrophies and the cavity is surrounded by layers of connective 
tissue. A false aneurysm may arise from the rupture of an 
artery and the formation of a sac containing blood lined by 
the surrounding connective tissue. Pressure of blood on a 
weakened arterial wall may cause an aneurysm, and this may 
arise from traumatism, embolism, atheroma, or from a para- 
sitic invasion of the arterial wall. Aneurysms may cause 
death from rupture of the artery wall, leading to internal 
haemorrhage, or the contents of an aneurysm may break 
away and form emboli. Thrombosis with complete stop- 
page of the circulation through the affected vessels may also 
occur. 

Arteritis, or inflammation of an artery, may occur as a 
rcsuff of some injury or infection, ffyperfrophy of arteries 
may also occur when tlicre is some resistance to the circula- 
tion, whilst degenerations, such as fatty degeneration, may 
follow certain acute systemic diseases. 

Arteriosclerosis consists in a hardening of the walls of an 
artery due to thickening and fibrosis. Atheroma consists of a 
local thickening accompanied by degenerative changes in an 
artery, and is most often found affecting the aorta. 

Lesions similar to those of atherosclerosis in man can be 
found in the pig, particularly in the internal lining of the aortic 
arch. The intima of the porcine aorta is similar to that in man. 
A thin layer of connective tissue cells separates the endothelial 
lining from the media. With advancing age a gradual diffuse 
thickening of the endothelial connective tissue is obser^'cd. 
There arc two types of lesions, the fibrotic and the calcified. 
Tire fibrotic can be differentiated further by the presence or 
absence of stainablc lipoid materials. Gottlieb and I^lich found 
that visible lesions vary from small pale-yellow elongated 
plaques (0*5 mm. to 1*5 mm.), hard to the touch under the 
endothelium, to larger thickened parts of tlic intima (5 to 10 
mm. long). Tlie small lesions are generally nearly parallel to 
the long line of the aortal axis. Most of the plaques arc seen in 
the descending arcli in the upper thoracic region. TIic age 
incidence i.s increased from 3 percent, in six-month-old baconen;, 
35 per cent, in adult sows over three years old. Typical 
lesions can l)c found in the course of ]x>st-mortcm meat insj»cc- 
tion, hy slitting open the aorta, particularly in aged 
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Phlebitis, or inflammation of a vein, is usuall}' the result of 
some bacterial infection associated with thrombosis. Any 
obstruction to the venous circulation may cause dilatation or 
varicosity of the veins, and may be sometimes seen dunng post- 
mortem examinations in pigs. 

Neoplasms. — Tumours occur in pigs as in all animals, u 
they are not common. The most frequently found neop asm 
in a pig of bacon size is a so-called lymphosarcoma whic 
affects the lymph nodes. This may extend to all the main 
carcase lymph-nodes, but is most frequently encountered in t e 
hepatic and gastric nodes. It may involve any other organ m 
the body, and the individual tumours can reach the size of 
two human fists without any appreciable difference in the 
general condition of the carcase. Emaciation follows if the 
animal is allowed to live long enough, and that is usually the 
case in aged sows affected \vith lymphosarcomata. {The 
name is somewhat misleading, as the growth is not a genuine 
lymphosarcoma, according to Professor Orr of the Birmingham 
Medical School, but rather in the nature of a neuroblastoma 


or paraganglioma.) 

Papillomata occur on the mucous membrane of the mouth, 
and sometimes on the skin too. They are generally benign 
and few in number. Lipomata have been found in the omen- 
tum and mesentery, and in the latter site they have been 
knowTi to form a tumour causing strangulation of the intestine. 
Hamangiomata are occasionally seen in the liver of both sows 
and bacon pigs. Tumours of a Jibrosarcomatoits nature are 
not unknowTi, and so are conditions resembling carcinoma and 
epithelioma. 

The commonest neoplastic condition in the pig is a melano- 
mata. These are melanin-pigmented tumours and they may 
be found in any part of the animal body, but they are not 
usually in tumour formation, but rather spread over the part 
affected as a black or dark-brown colouration, and penetrat- 
ing a var3nng depth into the organ, such as the liver or 
lung. 

Melanomata chiefly occur in black pigs, black-and-white 
breeds, and cross-bred black-and-W’hite, or the so-called blue- 
black breeds. As the tumour contains melanin it is under- 
standable that these neoplasms are not seen in white pigs. On 
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the surface of the skin the melanoma takes the form of a black 
sore-like mark varying in size from about 10 mm. to 100 mm. 
in diameter. It is not usually raised but rather as though 
embedded in the skin, and full of greasy melanotic substance. 
The condition is found in both sexes and in castrated pigs. 
It is even more frequently seen as a distinctive black colour- 



I'lG. 80 . — An Omhntal Cvst trom a, Pig. 


ation in the lungs or liver, and like most neoplasms it niay be 
seen in any organ and even on the mcninge';. Another form 
is more common on the skin of the hams or buttocks, and 
particularly around the root of the tail. Here it takes tJje form 
of slightly raised dark-bro\N’n or black pimples, which on section 
sliow a curled hair embedded in a mass of melanin. Tliis 
condition has been called “ grubby hams,” ” shotty eruption,” 
or ” shotty hams.” Dr. I-apagc of Cambridge, who lias 
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examined these lesions, has failed to confirm the assertion of 
German workers that this is due to Spiraiemlis ■ 

It is more probably a melanotic condition involving ic 
follicles, as each little cyst contains melanin. • pnt 

In the mammary' glands of the coloured pig the pig^ 
tends to be scattered throughout the gland tissue, an i 0° 
bad from the customer’s point of view when this appears 
cured bacon. This is what bacon curers call seedy cu i 
pigs. It is popularly said to be due to the crossing of u 
boar with a white sow’, but the condition is 
common in cross-bred black-and-white bacon pigs. Alt oug 
it is the female pig which is most markedly affected, owng o 
the better development of the mammary tissue, the seedy cu 
is also sometimes found in castrated hogs near the base o e 
teat in the subcutaneous tissues. Tliere is a popular supposi ion 
that the adult sow' does not show' this condition, but exceptions 
do occur, and seedy cut has been seen in such animals. There 
is a tendency to regard the seedy cut type of melanoma as 
being in the nature of a physiological displacement of nature 
pigment, rather than a true neoplasm. There is no reason to 
assume that the skin melanomata of these black pigs are not 
malignant. 

If aged pigs, as a result of some old injury to the back or 
loins, rub the part against the walls of the pen, causing an 
open sore, granulations may grow to such an extent as to 
cause intense irritation to the animal. Such a growth re- 
sembles a fibrosarcoma, and extends deep into the lumbo- 
dorsal musculature. Medicinal treatment is useless and only 


aggravates the condition. 

Bone Fractures. — ^These are not infrequently found in pigs* 
^Vhe^e the limb bones are involved above knees and hocks, 
treatment is complicated by the mass of flesh surrounding the 
bones. Fractures of ribs often heal up \vithout treatment, 
and are seldom discovered until the callus formation is found 
after slaughter. Spinal fractures have also been kno^vn to 
heal, provided the break is not complete, and that the pig is 
very young at the time of the accident. The causes of bone 
fracture in pigs are numerous. The sow may tread on a little 
pi?* ^ gate or door may slam upon its leg, whilst numerous 
accidents may happen in the course of its short life. 
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Symptoms. — ^Lameness, or complete refusal to use the limb 
affected. Swelling over the part, which may be hot and tender 
to the touch. In spinal fractures there is often a paralysis of 
the hindquarters. Rib fractures cause some acceleration of 
the breathing. If the fracture is complete, a splinter of bone 
may penetrate or irritate the lungs, setting up pleurisy and even 
cmpyrema. 

Treatment . — ^This will largely depend upon the severity of 
the injury and its position, as well as the value of the animal. 
Prognosis is often favourable in simple rib fractures in the 
young pig, and also where the lower limb bones are involved. 
Even a crack in one of the spinal vertebrae will heal if the 
animal is young, and is isolated in a quiet place away from its 
fellows. In older animals, where the spinal column or upper 
limb bones are involved, it may be best to slaughter the animal 
for food. Fractures of the lower limb bones may be treated 
by the use of supporting bandages, provided tlie break is not 
complete, whilst rib fractures are best left alone, the animal 
being isolated and watched for any sj'mptoms of pneumonia 
or pleurisy. The principles of plating and pinning may also be 
applied where suitable. 
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examined these lesions, has failed to confirm the 
German workers that this is due to Spirademits ‘^^*lVhair 
It is more probably a melanotic condition involving 
follicles, as each little cyst contains melanin. • „nt 

In the mammarj’ glands of the coloured pig the pigm 
tends to be scattered throughout the gland tissue, an i oo 
bad from the customer’s point of view when this appears 
cured bacon. This is what bacon curers call seedy cu 
pigs. It is popularly said to be due to the crossing of a ac 
boar \nth a white sow, but the condition is ^ 

common in cross-bred black-and-white bacon pigs. A ^ o^o 
it is the female pig which is most markedly affected, owang o 
the better development of the mammary tissue, the see y cu 
is also sometimes found in castrated hogs near the base o c 
teat in the subcutaneous tissues. There is a popular supposi^ ion 
that the adult sow does not show this condition, but exce^ions 
do occur, and seedy cut has been seen in such animals. There 
is a tendency to regard the seedy cut type of melanoma as 
being in the nature of a physiological displacement of natura 
pigment, rather than a true neoplasm. There is no reason o 
assume that the skin melanomata of these black pigs are no 


malignant. 

If aged pigs, as a result of some old injury to the back or 
loins, rub the part against the walls of the pen, causing s*' 
open sore, granulations may grow to such an extent as to 
cause intense irritation to the animal. Such a growth re- 
sembles a fibrosarcoma, and extends deep into the lumbo- 
dorsal musculature. Medicinal treatment is useless and onl}’ 


aggravates the condition. 

Bone Fractures. — ^These are not infrequently found in pigs- 
Where the limb bones are involved above knees and bocks, 
treatment is complicated by the mass of flesh surrounding the 
bones. Fractures of ribs often heal up without treatment, 
and are seldom discovered until the callus formation is found 
after slaughter. Spinal fractures have also been knoum to 
heal, provided the break is not complete, and that the pig is 
very young at the time of the accident. The causes of bone 
fracture in pigs are numerous. The sow may tread on a little 
pis» ^ gste or door may slam upon its leg, whilst numerous 
accidents may happen in the course of its short life. 
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Symptoms. — ^Lameness, or complete refusal to use the limb 
affected. Swelling over the part, which may be hot and tender 
to the touch. In spinal fractures there is often a paralysis of 
the hindquarters. Rib fractures cause some acceleration of 
the breathing. If the fracture is complete, a splinter of bone 
may penetrate or irritate the lungs, setting up pleurisy and even 
cmpy®ma. 

Treatment . — ^This will largely depend upon the severity of 
the injury and its position, as well as the value of the animal. 
Prognosis is often favourable in simple rib fractures in the 
young pig, and also where the lower limb bones are involved. 
Even a crack in one of the spinal vertebrs \vill heal if the 
animal is young, and is isolated in a quiet place away from its 
fellows. In older animals, where the spinal column or upper 
limb bones are involved, it may be best to slaughter the animal 
for food. Fractures of the lower limb bones may be treated 
by the use of supporting bandages, provided tlie break is not 
complete, whilst rib fractures are best left alone, the animal 
being isolated and watched for any symptoms of pneumonia 
or pleurisy. The principles of plating »ind pinning may also he 
applied where suitable. 
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Chapter 13 

MISCELLANEOUS CONDITIONS— 

Meningitis. — Inflammation of the membranes covering the 
brain is sometimes found in pigs in the course of some specific 
disease such as suine erysipelas, tuberculosis and Aujesky s 
disease, or in some injury' to the skull. Avitaminosis is aLo 
said to result in meningitis, but this is more a predisposing 
cause, lowering the animal's vitality and so rendering it an easy 
prey to infective organisms. 

Piglets from two to si.x weeks of age are subject to a strepto- 
coccal tneningUis with a suppurative arthritis. Beta hamolydic 
streptococci set up similar lesions. (See chapter on Diseases of 
Young Pigs.) 

Symptoms. — ^There is first some restlessness, followed by 
frenay. This is of short duration, and is then followed by ^ 
period of dullness, listlessness and a tendency to burrow in the 
straw or litter. The aramals show no tendency to feed, and 
there may be some difficulty in getting up and in moving about, 
with paralysis in some cases and inco-ordination of movement. 
If the inflammation extends to the spinal meninges, the hind- 
quarters may be completely paralysed. The head is raised or 
drawn backward. Where the animal is able to get up, it 
bumps into the walls of the pen, oiring to some blindness. 

onstipation with retention of urine is associated with this 
condition, and the disease usually terminates fatally. 

Post mortem . — There is an excess of a highly cellular cerebro- 
spma fluid, u-ith an accumulation of purulent material in the 
su arac noid space. Smears will show macrophages, polymor- 
phonuclear leucocyte and organUms. 

realmeiit. ^Antibiotic and sulpha therapy is indicated in 
ese c^es. If the condition is due to some food deficiency, a 
co^ec ion o the ration with a supply of the necessary vitamins 
and mmerals may produce a recovery. Blood pressure may be 
relieved by ginng a saline purgative. In suine erysipelas the 
284 
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injection of a large dose of antiserum may sometimes be useful 
in bringing about a recovery. 

Heatstroke. — This may be due to transport during the hot 
weather, or to being driven along a road for some distance 
in similar weather, and is often seen in pigs during transit 
to abattoirs. 

Symptoms . — ^The animal falls out by the roadside or lies 
down in the waggon; respirations accelerated with mouth 
breathing. Temperature is elevated and the skin congested; 
there may be some convulsions, followed by death. 

Treatment . — The animal should be removed to a cool place 
or sprayed with some cold water, and allowed to lie quietly 
for a while. If the pig is being walked by road, it should be 
placed in a cart and carried to the abattoir for immediate 
slaughter if it is in a prostrate condition. If not, it is ad- 
visable to rest the animal for a few hours before slaughter. 

Electric Shock and Lightning Stroke.— Electric shock may 
occur as a result of contact with a broken cable, whilst any 
animal in the open is liable to be struck by lightning; the 
effects of eitlier depend upon the severity of the c.\posurc, 
and there may be a complete absence of any symptom or 
lesion, the animal being found dead. In some cases there 
may be some burnt areas on the skin, with subcutaneous 
hjtmorrhagcs or tiny hremorrhages in the musculature, lungs, 
and heart muscles. Some blood hxmorrhage may take place 
from the mouth and nose, and the superficial blood vessels may 
be congested. Rigor mortis sets in rapidly and passes a^va}’ 
quickly. In case of a slight shock the animal may be struck 
dowTi and recover fairly easily, appearing dazed and walking 
with a *' drunken " gait. There may be some paralysis of 
the hindquarters, and even fracture of the spine. Electricity 
h now used extensively for the stunning of pigs prior to 
slaughter. In such cases the animal is not killed by the shock, 
and the current of from 60 to 70 volts is applied to the region 
of the brain, one electrode on cither side of the head, for a 
maximum period of not more than ten seconds. 

Pigs have been known to recover and appear none the 
worse after an exposure to such a current for about three 
minutes, and the \\Titcr Ijas perfonned the castration ojieration 
U|X)n adult boars under electrical an.-csthesi.!. On the other 
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hand, cases are kno\ra of pigs having burnt areas on the skm 
and fractured bones when the current is applied for more 
than ten seconds. Electricity would appear to vary in its 
effect upon different pigs as it does upon human beings, some 
animals being more susceptible to its effects than others. 
Electric goads are also marketed for driving a recalcitrant 
animal or a savage boar, etc. These instruments are not 
much bigger than a large electric torch, and the voltage is 
seldom more than about 12 volts. The current is released 
when two contact points are pressed against the animal’s skin. 
Their effect is to give a mild shock and to frighten the animal. 
Animals as a rule are more susceptible to electric shocks than 
human beings, and a shock of small voltage will often cause 
great panic. 

Alternating current is considered more dangerous than di- 
rect. High direct voltages of over 300 volts are dangerous, and 
alternating currents of 120 volts (if of between 15 and 60 cycles) 
may also cause death. Alternating currents of high voltage 
but of a very high frequency are not considered so dangerous. 
A wet skin so lower the animal's resistance that low currents 
can cause heart fibrillation and result in death. High tension 
currents affect the central nervous system, causing respirator}’ 
inhibition. 

Treatment . — Quiet rest with some warmth is the best treat- 
ment, but there is always the possibility of some internal 
hsmorrhage and even of fractured vertebra, so that slaughter 
in an endeavour to salvage the meat may be desirable. In 
valuable animals quiet rest, with artificial respiration if 
necessary, may be all that is required. Injections of acetyl- 
choline have been reported to give good results in e.xperi- 
mental animals to protect against ventricular fibrillation. 

^ Tomonr formation in the brain is seldom encountered in 
pigs, as the animals are slaughtered at a comparatively early 
age. The effect of tumours of the brain is to cause pressure 
on certain parts of the brain, and symptoms depend largely 
upon he site of the tumour. The symptoms may vary from 
^me dullness to acute frenzy, paralysis of limbs or parts of 

e o y, inco-ordination of movement, walking in circles, or 
bumping against the pen walls. As a rule tumours are slow- 
g^ow^ng and symptoms may appear only gradually. The 
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types of tumours usuaUy found in animats are psammomata, 
cholesteatomata, sarcomata, gliomata, melanomata, and car- 
cinomata. Tuberculosis and actinomycosis may “ 

to certain growths in the cranial cavity. All these conditions 
are extremely rare in pigs. (See NeoplasmsO 

Epaensy.— Epilepsy in the true sense does not occur so 
often” s, aL mLy of the so-called “ fits m pigs are 
eclampsia fitk True epilepsy is said to be hereditary and 
is due to an increased irritability of the reflex centres. In 
the pig impaction of the stomach ' 

minerals in the diet rvill often produce a -"f 

epilepsy, as also rvill the presence of ascarides m <be ">tMt>ne 
set up so-called fits. Aujesky’s disea^ m pigs also shous 

symptoms resembling epilepsy. with 

Symptoms-The animal unU fall dor™ suddenly nth 

rigid muscles, the limbs being held very y- 
becomes unconscious; there is some c amp g 
jaws, frothing at the mouth, and roU.ng . be es. « itii 
dilated pupils. Respirations may be intermittent and th 
superficial blood vessels congested with blood. Faces and 

urine are passed involuntarily. „,„„n=ihlp for 

rreafnicnf.-Dietetic deficiencies may be f® 

epileptic-like conditions in young pigs, and “ ’’as been foun 
that experimentally a deficiency of vitamm Be f “P 
called epilepsy in pigs. Treatment '"'I 
tlie correction of any dietetic errors, yi treated bv 

mineral deficiency. Worm infection should be rea ed by 
vermifuges. Barbiturates or clilorpromazme bj injection cai 
be given to control the symptoms. vprtphn? 

Injuries to the SP-l 

:nTbe" orcluS®fUaL:'cTuslng pressure on the cord. 
In other ^Tes the e will be a deformity of the spine following 
in other rases vertebra;. These iiijunes arc often cn- 

a severe ^ vertebr.v. and they appear 

countered m the dorsa and condition not 

to heal uji, ‘bo animals be^ 

?rdon tli'e s;ii;al cord in pigs but a melanotic pigmcnlation 
" ”l?^urr“ t'Srnali; sus.^ned by adult aniinaU during 
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service. Either sex may be aficeted and the long backed 

breeds such as Landrace arc particularly susceptible. 

Symptoms . — ^WHierc there is a severe injurj’ and pressure 
on the spinal cord there may be paralysis of the hindquarters. 
If the injury’ is in the cervical v'crtebra: the condition is rnuch 
more serious, the upper part of the neck being an especially 
dangerous place for such an injury', as the respirations may 
be interfered \\-ith and death soon follow. An injury lower 
do\^’n the spine may cause paralysis of only the hindquarters, 



u-ith loss of sensation in the parts affected. Host spinal 
injuries o^d in pigs at post-mortem examination, and of 
apparent old standing, are fractures with deferred displacement. 
„ . ^The animal should be immediately slaughtered 

*5 suspected, although young pigs luU 
timp flnri 1 given some attention at feeding 

f ’ ° quietly in their pens without undue inter- 

slaugMered^^'^ Paralytic symptoms develop they should be 

muscles may result from a 
njury, from wounding or by extension from a severe 
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bone fracture, from trichinosis, or from a muscle rupture. 
This latter condition is sometimes encountered in sows in the 
muscles of the thighs when the animals are driven over a 
slippery floor. The hind-legs may slip apart and some of the 
muscles be tom near their attachment to the pelvis, causing 
considerable internal hsemorrhage and setting up an inflam- 
matory process. The Trichina spiralis parasite may also set 
up inflammation in the muscles and cause acute pain like 
muscular rheumatism. A chronic myositis may also affect the 
lumbar muscles in pigs, and a fatty degeneration of the muscles 
along the spine is sometimes found in pigs in which the muscular 
tissue may be completely replaced by fat. 

The condition of myositis may be of a rheumaticky nature, 
with no apparent visible cause. Such cases are often asso- 
ciated with deficiency diseases, and treatment is similar to that 
prescribed for such diseases and for rheumatism in general, 
fn cases of muscular injury treatment will depend upon 
the site. If the pelvic muscles are ruptured, slaughter is 
advisable, as the animal will be unable to stand on its hind- 
legs. WHiere there is some muscle atrophy the condition may 
be of nervous origin, and massage or mild blistering will prove 
useful in adult pigs, 

A White Muscle condition occurs in pigs, without the lean 
meat being necessarily changed to fat. The muscles affected 
are generally the longissimus and the ham muscles. The 
condition has been found in British pigs long before the importa- 
tion of any Swedish-type Landracc pigs into this countrj’. 
These muscles appear loose in texture and verj' pale in colour, 
almost white, with some exudation. Tliey stand out from the 
pink normal muscles surrounding them. In these white muscles 
a pH of 5*1 or below has frequently been found. Muscle-fibrc.s 
arc twisted and broken, the protein gel coagulated, and in those 
with pH below 5 the cross-strialion is missing, the general 
picture being like that in isolated muscle where rigor mortis has 
been precipitate due to an abnormally high rate of breakdown of 

adcnosinctripliosphatc. 

Erythema. Erj’tlicma, or reddening of the skin, is often 

found in pigs associated \rilh such diseases as swine erj-sipebs, 
swine fever, paratyphoid, etc. As a rule there is little or no 
structural change in the skin except in the case of crj-sipclas 
u 
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and certain urticarial conditions or a symptomatic erythema 
due to dietetic conditions. 

Symptoms . — ^The most important is a reddening of the skm 
due to a condition of active hyperaemia; there may also be 
some heat and some irritation. In the case of swine erysipelas 
there may be extravasation into the deeper structures and into 
the subcutaneous fat, with the formation of scabs on the slan. 
There is also a condition of erythema produced in pigs following 
transit over long distance by rail. At one time this con- 
dition was called lime burning, but lime is no longer 
used as a wash for the interior of railway waggons, and 
the name disinfectant burning has sometimes been applied 
to it. 

Transit erythema has been attributed to the use of too 
strong solutions of disinfectants in washing out railway waggons, 
and to the presence of urine. It usually affects pigs travelling 
on long journeys, and invariably the pigs affected appear to 
have been lying down quite a lot on the journey, and the urine 
passed by the pigs soaking into the woodwork, mixing with 
any disinfectant present in the floor, wll set up an irritation 
when the pig's warm body comes in contact with the floor for 
some time, the visible lesions being an erythema or reddening 
of the skin along the belly and hams — the pressure points 
of the pig. The erythema can take the form of red patches 
on the skin, and in severe cases the superficial layer of skin 
may be necrotic or burnt a black colour, wth extensive extrav- 
asation of blood into the subcutaneous fat. Carcases hanging 
in abattoirs after slaughter will give off an odour characteristic 
of the coal-tar disinfectants, but this odour is not always 
present. The lymph glands are congested and the carcase 
presents a fevered appearance in very bad cases. In the 
erythemas caused by dietetic errors the tiny red patches 
may appear all over the body, and not only on the belly 
and hams. 

^ere is an apparent erythema found in the course of post- 
mortem meat inspection of slaughtered pigs. The carcase sets 
hrmly. and the skin appears pronouncedly red. whUst all car- 
^se lymph nodes are normal, wdth the fat white and firm, 
these are cases where the Uve animal has accidentally fallen 
mo e scalding water tub before slaughter, the animal 
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having been immediately fished out, slaughtered and dressed as 
though all was normal. Such carcases often bleed out well, but 
the skin tells the tale. 

Treatment . — ^The disinfectant or transit erythema only 
occurs in pigs sent for slaughter, and treatment is not 
called for in such animals. In other cases an examination of 
the ration will often reveal deficiencies or an excess of protein, 
and the condition will then be remedied by providing a properly 
balanced ration, wth some halibut- or cod-liver oil. The 
administration of saline purgatives often helps to clear up the 
skin irritation, and dean bedding should be provided for the 
affected pigs. 

Pig Urticaria. — Urticaria, or nettle rash as it is some- 
times called, is believed to be due to an excess of protein in 
the pig food, or to some dietetic errors or deficiencies. Variola 
may also produce similar lesions in pigs. 

Symptoms . — Small circular areas or weals form on the skin 
all over the body. The rash can be distinguished from that 
formed in swine erysipelas, as it is usually in the form of little 
circular weals which seldom attain a diameter of more than 
i inch. It may be found on any part of the skin of the body 
and legs. \Mien the weals burst they leave small circum- 
scribed rod areas all over the body. 

Treatment . — A saline purgative or a dose of calomel should 
be given, and the diet corrected and rendered more laxative. 
Powders composed of charcoal, sodium sulphate, sodium hypo- 
sulphate and sodium bicarbonate, given in the food, arc also 
useful in helping to clear up this condition. 

Eczema. — In tliis condition superficial hiyers of tlie skin 
may be inflamed in patches, and there will be some Iiypcr- 
annia, with the production of small vesicles which may either 
be discrete or become confluent. These vesicles may burst, 
producing a serous discharge and later forming scales over the 
parts. The eczema may be drj’ or moist, depending upon the 
amount of fluid discharge. Tlic condition is not contagious, 
and is believed to be due to dietetic errors, ncr\'ous causes, or 
to kidney disease. If due to the last, there may be some 
uncmia and a urinous odour given off from the b^y. Dirt, 
irritants applied to the skin, and skin parasites ma}' cause 
lesions very similar to eczema, but true eczema is usually of 
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internal rather than external origin. Pus organisms may 
invade the lesions, produdng a chronic condition. 

Symptoms.— A vesicular eruption may be observed on the 
skin, chiefly in young pigs, causing itchiness, and there may 
be some pruritus. When the vesicles burst or are bro 'cn 
some little serous fluid may ooze out and scales may form over 
the lesion, or if pus organisms invade the vesicle a small ulcer 
may form. \\Tien the condition is due to kidney disease 
symptoms of nephritis are present, and a urinous odour may 
be detected. The animal affected is generally unthrifty, an 
this unthriftiness may be due to dietetic errors rather than to 
the eczema. In pigs the eczema is usually secondary to some 
dietetic deficiency or protein excess. 

Treatment . — ^The diet should be attended to and properly 
balanced. Vitamins in capsular form or as halibut- or cod- 
liver oil should be given, with a mild purgativ'e. Other useful 
medicaments consist in the iron treatment as applied in ansmia 
— ^Parrish’s food, Easton’s s>Tup, and iodide of iron. Externally 
the part may be dusted with a powder composed of oxide of 
zinc and boracic powder, after first cleansing wth a mild anti- 
septic. Zinc ointment is also useful or a lotion made from zinc 
carbonate, zinc oxide, coal tar, and lime water. Sulphur oint- 
ment, or a combination of sulphur and zinc ointments, salicylic 
acid ointment, and in obstinate cases double B.P. strength 
carbolic ointment, have proved useful. Undoubtedly organic 
sulphur compound such as bishutyl zanthogen (Dennjmox) in 
oil, or mesulphen (Sudemox), are far better than the older 
treatment mentioned. 

Scleroderma. — Hardness of the skin is usually met with in 
the shoulder region in adult boars. The skin becomes ver^' 
thick and hard. It can be cut only with verj' great difficulty, 
and it appears to be a normal condition in old boars, espe- 
cially where the skin in the shoulder region may be like a 
rhinoceros hide, and should not be regarded as due to any 
disease. In order to soften this hard skin somewhat, and 
so produce less waste, which in turn leads to a better price 
being paid to the owner, some breeders have their old boars 
^stratctl about three months prior to sending them to the 
butcher for slaughter. By the time the castration operation 
wounds have healed, the animal has generally put on some 



MISCELLANEOUS CONDITIONS 


293 


weight, and being now a neuter, is not so rough. It is now 
known as a stag pig, and commands a higher slaughter 

price than does a boar. . 

Dry-feed Dermatitis.— This is seen in young pigs on a dry 
feed. The epithelium is thickened due to an excess of kcra- 
tinized tissue. Red pimples are seen on the belly, and the 
skin is wrinkled and cracked as though mange 'vere Present. 
It is not an infectious condition, but is exacerbated by the 
addition of bone meal or high calcium containing substances to 
the food. Some feeding experiments have sugpsted that a 
deficiency of zinc can cause the condition, and this can be 
corrected by adding zinc carbonate to the ration m the propor- 
tion of 8 ounces to one ton of meal. (See Parakeratosis.) 

Alopecia.— Baldness is chiefly encountered m the Ulste 
pig, and appears to be a normal charactcnstic o ^ ’ 

Baldness in other breeds may be due to skin parasites or o 
some disease of the hair follicles, general debility, or to some 
interference with the normal skin nutrition, and is usually 0 

no consequence in the pig. , . , . 

Acne.— Pimples may occur in inflammation of 
follicles or sebaceous glands. When these lesions >" 

patches they are called ftmtndes, and they may 
fected, forming small boils. The skin P“^=>f “ 
cnlorum is said to be responsible for some o these conditions 
in pigs, causing numerous small black or yellow spots on the 
skin Tumed-in haim arc also said to oause acne lesions^ 
German writers ascribe a condition in which 
pimples containing tumed-in hairs and 
material are found around the roots of * ’c ai an 
buttocks of pigs to spiradenitis cocedwsa. 
sometimes seen in fat pigs and known as s 10 > 

®™rrc«lm™('shoutd be directed to the P™vision of good too^ 
clean surroundings, and the application of skin lotions to the 
parts-sulpluir liniment, or a lotion composed of I oz. of oil 
of tar to a pint of rape oil carefully applied. 

Dermatitis.-This is due to a vanely of causes. In e 
United States a dennatilis of piglets (infective 
has been described affecting pigs from one to eight ueeks of age. 
and causing a mortality rate of over 6o cent, in <omt 
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The ffitiology is obscure, and whole herds can be affected, 

\\hether reared indoors or on pasture. . 

Listlessness, a duU skin covered by dr>'. bniue 
scales. On white pigs light-orange patches appear, and 
patches on black pigs. The skin becomes thickened, an m a 
few days it seems oily. Small brown spots show' at the hair ® 
and sweat glands. Anore.\ia, depression and loss of weig 
follow, with some constipation. In the peracute form there is 
a marked erydliema, with moist sticky exudation and sea 



Fig. 82. — Ringworm in thf. Abdominal Skin or a Black-.^nd* 
White Pic. 

Note how the black root hairs show up m this skin after scalding, 
scraping and singeing. 

formation. The feet are usually involved. The pigs become 
dehydrated, emaciated, and die within three to five days. In 
the acute form the skin is greasy, thick and wninkled, and brown 
spots increase in size. Vesicles and pustules develop, rupture 
and form ulcers — the dried exudate forms scabs, fracturing to 
produce deep fissures. 

The least common form is the chronic t5T5e, where the 
thickening and WTinkling of the skin is more marked. Death 
IS ddayed for three weeks, or there may be a slow recovery. 
os< mortem . — Lesions are confined to the skin. The 
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lymph nodes are enlarged, and secondary bacterial infection is 
often present. 

Treatment . — Antibiotics are worth trying, and so arc 
organic sulphur compounds. Vitamin and mineral supplement 
in the food, and when such young pigs are affected, the care of 
the pregnant sow needs attention. 

Ringworm. — Ringworm, or dermatomycosis, in the pig is 
caused by a fungus or mould of the Hyphomycetes class, 
TricJiophyton tonsurans {T. megalosporon), T. nteniagrophyies or 
Sahoiiraudita [Microsporiim) audouini, the former parasite being 
of the large-spore type and the latter a small-spore species. The 
parasites occur in the form of hyphae and spores, the hyphse 
being branched and segmented. The ectothrix type is found 
Uvisting around the affected hairs, and the endothrix type is 
usually found in the superficial epithelium and substance of 
the hair. The spores are formed from the breaking up of the 
threads, and in the Trichophyton chains of spores can be 
demonstrated, whereas the Sabouraudita show both hyphaj 
and spores. 

Tr. mentagrophytes has been demonstrated in the pig in 
Britain by McPherson. 

Ringworm is spread by contagion from animal to animal, 
and young animals arc affected. The predisposing cause of 
ringworm appears to be general neglect leading to unthriftiness, 
as the condition seldom occurs in hcaltliy pigs kept under 
hygienic conditions. Pigs suffering from malnutrition and 
pigs kept on dung litter in straw yards are those that usually 
develop ringworm. 

Symptoms . — Rounded patches of a mild superficial inflam- 
mation arc seen on the skin of the hams, shoulder, flanks, 
and head in young pigs. The lesions become confluent and 
extend over a wdc area of the skin. There is some slight 
exudation and proliferation of the epidermal cells, \rith 
itchincss in the early stages and during tijc healing 
process. The ring form is characteristic of this condition, and 
when the lesions reach a certain size they cease to enlarge, 
further extension being by lesions coalescing. The lesions 
appear as slightl3’ raised reddish patches on the surface of the 
skin. Scab formation and suppuration are not common in pig 
ring^vorm. 
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In voung pigs there is a lesion resembling 
man, nhere numerous red patches are covered with bran-iiK 
scales, and which tend to heal at the centre. „ :c 

Treaimatl.—ln order to be certain that the condi i 
ringworm the Trichophyton may he demonstrated in the les 
by taking material with a knife from the margin o ^ 
affected and heating in a lo per cent, solution of caustic po . 
teasing out, and examining under a sixth objective an 
stained preparation, when the spores can easily 
well as the frayed hair. The condition heals up wnth e i 
provement in general health of the young pig, hut a 
pigs should be isolated and the lesions treated with su p ^ 
ointment, mercuiy ointment, or phenol ointment, 6 per cen . 
If the lesions are extensive the sulphur ointment tmatmen 
should be used, after first dressing the lesions wdth a mild i ue 
solution, LugoVs iodine solution or Bayer’s Odylen may 
ful in small lesions. Creams or ointments are now 
containing the active constituent of oil of clove (Eupnol) 
phenyl mercuric acetate, and they are very effective agains 
the fungus. Treatment plus isolation and some extra 
tion to the feeding will usually suffice to clear up t e 
condition. 


Mucomycosis and Moniliasis. — Gitter and Austwdek have 
found these moulds and fungi responsible for certain lesions 
in piglets. The Mucoraceae are moulds found in soil, manure 
and starchy foods {e.g. bread). They possess coarse, non* 
septate mycelium, \rith abundant aerial mycelium, generally 
white or grey. The spores are either black or brown. Of the 
yeast-like fungi Candida albicans is the particular one 
cated, although C. tropicahs and others have also been isolated 
from the stomach contents of unweaned pigs. 

Symptoms . — Unweaned pigs scour and vomit, the}' appeal' 
dull and there is some anorexia. Death may occur within i2 
hours of the onset of the symptoms. 

Post mortem . — ^The stomach is the chief organ affected and 
it is either empty or contains curdled milk, as one would expect. 
There is cedema of the stomach wall, and congestion of the gas- 
tric mucosa with hsmorrh^ic areas in the div’erticulum- 
Ulceration of the mucosa leads to necrotic areas, where the 
presence of branching hj-phae can be microscopically demon- 



MISCELLANEOUS CONDITIONS 297 

strated. The stomach contents wU show ample evidence of 
C. albicans or other fungi. 

Treatment . — It is obvious that pigs so young are already in a 
very weak state when bom, due to the way the pregnant son* 
has been managed in the previous months. It is of no use 
turning these sows on the old pasture land long exhausted by 



Fjc. 83. — Skull or Large Black Soiv (Anterior Aspect), snou'i.vc 
SOME Temporary Incisors still in Position. 

Note also wear on side of the cut canine (upper). 


cattle and sheep. Pregnant sows need to get their teeth into 
luscious pasture, and not be turned out on to land fit only for 
rooting up. Antibiotic treatment of the little pigs, cleansing 
and disinfecting of pens and utensils, and the provision of 
warmth, ancemia treatment, and toni« arc all indicated, but 
above all, -prevention by attention to the pregnant sow. 

Denial Diseases. — Diseases affecting the teeth arc veiy 
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seldom encountered in pig practice, but there may 
be abnormalities of development, persistent milk teeth, 
premolar teeth in the lower jaw instead of four, overlapp g 
incisor teeth, and inequality in the length of the jaws, 
term hog mouth is often applied to animals of species o 
than the pig when the lower jaw is longer than the upper ] , 

although if the skull of a normal pig be carefully examineu 
will be found that this tendency for the lotver jaw to be long 
than the upper is not characteristic of pigs. In the s or 


Fig. 84. — Skull of Middle White Sow, showing Uneven Wear 
Molar Teeth and Loss of One Tooth. 


snouted breeds the upper and lower jaws sometimes show this 
irregularity, but normally both jaws are about equal in length 
and the incisor teeth usually meet. In the long-snouted breeds 
the upper jaw is often slightly longer than the lower, "pie 
term hog mouth may have arisen from the impression 
given on looking at the live pig — ^viz. that the lower jaw is 
longer than the upper. Anatomically that is not the case, 
and hog mouth is an abnormality in pigs as in other animals. 

Dental Caries. — ^This condition is one in which the cement 
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and dentine of the tooth are destroyed, leaving the enamel 
intact, and is not common in pigs, except occasionally in old 
sows. Bacteria, aided by food lodging between the teeth and 
decomposing there, are said to be the cause. en a cane 
seldom gives rise to any noticeable clinical symptoms in p g , 
and as is the case with most dental conditions m the pig, t ey 
are not discovered until after slaughter, when “ canes lesion 
may be found as a hollow cavity in one of the cheek 

Tartar.— This is not so common in pigs up to slaughter age 
but in old animals a brmvnish-black deposit may “en 0 
the teeth at their base. It is believed to be £c™cd tom a 
carbonate of lime and magnesium, P *°^P ^ ’ 

mucus, bacteria and organic matter, and does not appear 
cause any ill-effects in pigs. 

Alveolar Periostitis.-This may be caused by food getting 
in between the gum and tooth, and so “’'“"'‘"S 
invasion. Deep-seated caries, fractures, tumours, etc maj 
all lead to this condition. The tooth may 
loose, the gums inflamed and painful, and ^cep , . , 

may occur, especiaUy in the small sinus at the 
the lower jaw beneath the roots °£. 
abscesses, which are commoner than is be leie , 
discovered until the animat is slaughtered and the >>cud spht 
for sale or for manufacturing. A dental " 

which there is a suppurating tract opening on the jaw close 

to the affected tooth. (n„nrl in 

Dental Tumours.-Dental tumoura are very found .1 

pigs. Such tumours may consist of 

composed of tooth structures, or they may occur in 

“ySirn” of" dental conditions in pigs is seldom if ever 
called for, as the animals arc usually B 

age, and on the whole pigs are remarkably '“e om dental 
troubles as compared with other spccie.s of farm “ '■'"u'®- 

Anormnlities.-Abnormalities arc found P^^ j 

as in other animals, the most ff^“cnt lK.ng hernias .crm.a^ 
and umbilical. In castrating a little pig wl 1 . • ■ 

there is often a danger of sutures afterwards being tom am 
protmsion of tl.e bowel through the operation wound, but 
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even ivhcre both types Of hcrnio have been succ^stu W 

-jpon, the site of the hernia is well marked in P S ^ 
slaughtered for pork or bacon later on, and "‘^“^sitates . g 
deal of trimming by the butcher m the tepon of the ham 
or belly, thus reducing the v.aluc of the P^,,';- of 

this reason it may be .advisable not to attempt “jtm bon ot 
little pigs with scrotal hernia. Pigs with umbdical " 

be surgically treated or left to be fattened up and slaughtem 
as porkers. A record should be kept of such animals uith 

their dams and sires in order to ascertain if there IS a e . 

in either parent to an hereditar>' predisposition to the pr 
tion of such pigs. A good deal of valuable information couia 
be collected if such records were carefully kept^ and stu 
and some well-needed light throwTi on the condition- 

Pigs are sometimes bom with imperforate ani, necessita g 
surgical interference in the nature of a small incision an 
suturing the bowel to the skin wound. Often such cases are 
considered of sufficient economic importance to necessitate a vi 
by the veterinary surgeon, and the affected pigs are destroye • 
Hermaphroditism is also found in pigs. These anima 
are not always true hermaphrodites, but rather sex-inter^ 
pigs, and are known to farmers as wilgils or wildews. 
their external appearance one would be inclined to ^ 
such pigs as gilt pigs, but the clitoris is generally enlarged 
the labial commissure protruding to such an extent as o 
appear as though a small penis were pointing backw’arO 
just below the anus. In some cases a small projection may 
be found just behind the umbilical region. Baker has describe 
the anatomy, genetics, and developmental physiology of these 
sex-intergrade pigs. Baker had his attention first drawTi to 
this condition in pigs by the natives of the New Hebrides, who 
apparently were aware of the inherited tendency to sexual 
abnormality in pigs, and made use of sex-intergrade pigs 
certain of their religious rites Sows knowTi to have produced 
such pigs were mated with boars from a known sex-intergrade 


family. On his return to this country he found that the ten- 
dency to inherit this abnormality is true also of British pigs. 
In an anatomical examination of the genitalia of these pigs he 
found that some were true hermaphrodites, having an ovary on 
one side and a testis on the other, with a patch of ov’arian tissue 
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at the anterior end. A uterus and vagina are nsually found, 
and some have two testes just beneath the skin, but not m a 
proper scrotnm. Others have the testes in position and are 
castrated normally. As regards their tme sex, a 'er cone u e 
that they mnst be regarded as masculinized genetic females, his 

reasons being summed up as follows : 

(а) The ovary, when present, is a typical ovary wi 

growing oocytes. „ e i.. 

(б) The external genitalia are always essentially female. 

(c) The closest approach to normality in the pigs he examin 

was an approach to the female sex. 

He summarizes his paper by pointing ' 

grade pigs show all variations between eomp e e an “ 
developLnt of the derivatives of the Jlullerian Wolffian 
ducts. The e.xtemal genitalia are always ® 

in type. The seminiferous tubules are degenerate even when 
the testes are descended. In the true he^aphrodi es he 
examined the ovary was on the left side and *''<= 
the right, and in each case the ovanan part 
was anterior. He states that it is not ’"iprobab e that al 
sex intergrades were true hermaphrodites m 
early postnatal stages. The tendency to sexual nbn°™a''‘> 
in pigs is inherited, and the ratio of normals to sex ■"‘"trades 
among the offspring of intergrade-producing • 

or >8 : I. The abnormality does not appear to be 
with .abnormality of any of the ductless glands 
grades often have male 5 C.xual instincts, and it ■■■ reporti 1 
that some of these sex intergrades show^ 
even though their instincts arc male. From “'r , 

observations, this sex-intergrade condition is found in . 

0.2 per cent, of slaughtered British pigs. 

Cryptorchids or rig pigs arc also occasionally found. 
Generally one testicle is undcsccnded; cases are cncou . 

however, in which one testis is undcsccnded at ‘'-c ‘“"c 
castration, but appears in the scrotum by the time the pig 

ready tor slaughter. . 

Various other freaks arc sometimes seen in pigs, sue n a 
Dies with five toes, misplaccrl internal organs, one kidney 
instead of two, and a v.aricty of malformations of vanoiis 
organ*'. 
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Chapter 14 

DISEASES CAUSED BY ANIMAL 
PARASITES 


Parasites of animal origin may be found living as endo- 
parasites within the host’s body, or as ectoparasites outsi e 
or on the host. The amount of harm done to the host depends 
largely upon the numbers of parasites present and the ^8^^® 
of adaptation that has taken place between the host and the 
parasite. Parasites cause harm to the host in a vane y o 
ways, as by feeding on the host’s tissues or absorbing lood 
intended for the host, sucking blood, causing mechanical 
obstruction, destruction of tissues, the formation of grow s, 
irritation or by secreting a toxin, and by transmitting some 


disease, . , , , 

As a general rule most parasites associate with one host 
species, and have certain predilection seats m or on that par- 
ticular host. Some parasites, as, for instance, certain of the 
tapeworms, exist as worms in one species and have their cys ic 
stage in another. Most of the worm parasites are usually 
found in the alimentary canal, but some are erratic and may 
be found in the organs. Resistance or immunity to these 
parasites does occur, and factors such as nutntion, age an 
vitality also influence the resistance of the host to the • 

Animals may be infected in various ways: dime 

contact, as in the case of lice, through food or 
inoculation by intermediate hosts, direct attack by the para 
sifes, and through congenital transmission. narasites 

Methods of examining Parasites 
arc examined by taking scrapings, • ^ , , r ' 

4 I *•„ Hrtonhcnol solution, and making a mrcci 

pota.ssium solution or lacmpte^ 

examination. An broken up and then 
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svorms and ivorm eggs. There are 

(sees can be examined lor the prince »' should 

I. Sugar Flotation MriM.-About 30 6- 

p ^ 1 I- ta ^ mP^ll of I mm. or a series 
then strained through a sieve tt-ith a mesh of i 

of sieves rvith meshes ranging from 0 25 to 3 m . h 
is then left to stand for ten to fift«n mmutes so that a 
forms, and the supernatant fluid is poured off. j 

is then shaken up and some poured into ‘ 

with an equal volume of a concentrated so “ .j-jjg 

Glycerin may also be used, according to ' ^ 

mixture is then centrifuged for one to two mmu ■ 

revolutions, when the eggs will float at the op. 
can be transferred to a slide by touching the surlace o 
mixture with the end of a squarely cut glass rod. ^ 

2. A method used largely for nematode egp is 
method. About i ml. of a mixed specimen is 
10 to 20 ml. of concentrated salt solution in a narrow ^ , 
filled to the top with liquid. A clean slide is P /a jjj 
top of the cylinder in contact with the liquid, and 
position for from thirty to forty-five minutes, after w i 
is carefully removed, inverted and examined. , ^ 

3. In making a direct examination a small quantity o 
fscal matter is placed on a slide and diluted with a 
water, spread out, and examined. Monnig recommends 
at least three slides from different parts of the fffical samp 


should be examined. . i 

If a diagnosis cannot be made from the eggs, ^ 
methods are adopted in which the larvffi are cultivated ro 
the eggs hatching in the free state, whilst egg counts can a so 
be made when slightly more elaborated technique is employ® 
The Stoll method of diagnosis by an egg count, a® 
recommended by the British Veterinary Association, is 
weigh out about 3 grammes from the ffecal sample and a^ 
this to 42 ml. of water in a glass-stoppered bottle contain 
ing about twenty glass beads. The stopper is then fitted on 
the bottle and the bottle shaken thoroughly until all th® 
fajcal material is broken down. The larger particles of debns 
are then separated by pouring the mixture through a strainer 
into a cup. The strainer contents are then discarded and the 
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Strained fluid is stirred to ensure an even suspension of eggs. 
Before the eggs have time to settle at the bottom 0‘I5 ml. is 
removed by pipette and ejected on to a microscope slide and 
covered with a | inch square cover-glass ready for exammabon 
with a two-thirds objective and X5 or x 6 eyepiece. The 
eggs seen should all be counted, whether under the cover-slip 
or in the fluid which has escaped from under the edp of the 
slip. The figure obtained from such a count is multiplied by 



Pic. 85.-S11OTTV EmiPiicN. Crosc Shot or x Pincn or ArrccTri. 
Skin covtring a i^AM. 


100 to give the number of eggs per gramme of the original 

fees sampled. jIcMaster or Gordoii-Whillock 

Quantitative methods . rang - \ i„fonnation of gre.ater 

counting chamber are llKcl} techniques, however, 

value than qualitative „pp.^„tus and standard- 

require a certain amount of fW of results is to 

Jzation of procedure n uccur. » 

of fiHrial worms their larv.x may be found in 
In the case of inana „cccssnry 

the blood and an cxamin purpose a drop of frc<;h 

to establish a diagnosis. ^vered wth a cover-slip and 

blood may be placed on a - 
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examined. The larvce of some species may 
the blood during night-time, others appear in the d^, 
the day-time, so that many examinations may be ne ^ 
in order to find them. Where larva; are few in ‘fy 

smear is best. The film should be air-dned as soon as ^ssmie, 
and then placed in some distilled water, face do'raira , 
slanting position against the side of the vessel un i , 

is dehEmoglobinized. The smear should ® , 

from the distilled rv’ater and air-dried, after which i i 
in methyl alcohol for ten minutes, and it can be staine 
by Giemsa’s stain (azur i, azur ii, and azur ii eosin} 
Bohmer’s hsematoxylin, which is said to be better. 

Allergic reactions occur, but are not as specific as ^ 
case of bacterial allergic reactions. An intrade^al 
(Casoni reaction) has also been used for diagnosis of ^ c n ^ 
coccus infection in human beings, using sterile hydatid cp 
material from slaughtered animals. Powdered worm ma en 
applied to scarified sldn has also been used to produce ^ ® 
reaction. The complement fixation test and precipitin reac lo 
have also been applied for diagnostic purposes. ^ 

Protozoal Diseases.— The protozoa are unicellular amni^» 
the simplest forms of ammal life, and some are found par^i ^ 
and the causes of certain diseased conditions in anim 
and man. Little work seems to have been done on protozoa 
conditions in the pig, and most of these protozoal conditions 
are found in tropical climates and in the East. 

Entamoeba. — ^These are of the order Amoebida and class 
Rhizopoda, and are found in the alimentary tracts of man> 
animals, often in the vegetative stage. They are smaller than 
free-lmng amosbze, and encyst before being passed out of the 
animal body in the faeces. Eniamceba suis is said to occur in 
the ulcers in cases of swine fever in the pig. It is possible that 
the %*arious entamcebae are all, or nearly all, one species. 
are harmless, and no tllncss has been reported in the pig 
being due to them. 


Coccidiosis. — Various coccidia have been found in pigs from 
time to time. Ettneria zumi is held responsible for some pig 
dysentery. Cocctdtoides immtUs has been found to cause 
lesions of coccidial granuloma in pigs in America, the condition 
being found on a post-mortem examination in the form of an 
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actinomycotic type of lesion in the bronchial and inediastinal 
lymph glands. Other coccidia found in pigs have been 
Eimeria deUiechi, E. permintda and E. scabra. E. 
has been accused of causing diarrhcea, mco-ordination of move- 
ment, retardation of development and even death m you g 
pigs in Venezuela. Novicky found an infection >^‘ 0 “ 
high as 63 per cent, in pigs between three to six months o , 
dropping to about 25 per cent, m adult sows. Immunity . } 
account for the absence of infection m old pigs. 

Sym^foms.-Coccidiosis usuaUy affects young P>g=- 
those nfwly weaned, as well as pigs already "'p'^hened b> soin 
dietetic deficiency. Many febrile conditions m ^ 
pigs are thought to be due to coccidiosis. r^tinn of 

thriftiness, some pyrexia with accompanying ° pvnpct 
the ears, are other symptoms. There is, as one ^^o ' ’ 

diarrhoea, at first yellow, later becoming red, and taking o 
the form of dysentery. . xl 

Treafmsnf.— Diagnosis is made by 
faces, and the condition is best treated by a 

general hygiene and to the food. Medicinally, s ’ 

acridine, and iron tonics ; thymol in 5-grammo p > 

also be useful. The pigs affected should be separated from the 
healthy pigs, and the healthy pigs kept off damp pastures, 
given some green food, milk, minerals and r,pnnan 

spiradenitis eoccidiosa.-This coccidia is said ^7 " 

writers to be responsible for the ftt^ks 

in the skin around the root of the tail and a ong erun- 

of pigs, and known as seborrhoia, grubby hams, or - i,™vn 
tion. The condition consists of round papu es ‘’" in 
or black in colour, extending over a portion of 
or both hams in a pig. On opening these P“P which 

seen to be filled with a brownish, greasy ^ 

the bristle may be found curled up. It 

glands, and liL no effect upon the general health of the pig. 
(See Neoplasms.) 

Arthropoda 

Of the arthropoda, or invertebrates .'“‘'’"S 1 °;"'^ ■ 
many may cause intense irritation to pigs m ,1:^50 

being parasitic. They may also help rn the spreari of disease. 
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This class of arthropoda is characterized by the 
the adult being divided into head, thorax and abdomen, 
head has a pair of antennre; the thorax bears three p 
legs and often two pairs of wings. , . 

Diptera.— This order usually has only one pair ot u^ngs. 
and includes flies and mosquitoes. i4.«nde 

Musca domesiica. — The common house fly has a wor 
distribution, and may act as a mechanical carrier of ise 
and of worm eggs, as well as being an intermediate 
several parasitic worms. It is estimated that the y y 
from 100 to 150 eggs at a time, and that each fly _ 

of laying about 600 eggs. The fly develops in fecal ma 
and in all sorts of decaying organic matter. The JSp f 
about I mm. long and whitish in colour, the larva hate 1 g 
in twelve to twenty-four hours and developing into a ^^^8° 
in from three to seven days, pupating on the ground for fro 
three to twenty-six days, depending on the temperatur . 
fertilization taking place a few days after the emergence 0 
the fly. The adult fly lives for a few weeks only in summer, 
but may live longer in cold weather, and a number of geneW" 
tions may develop in one summer. The eggs are able to resis 
cold and produce a new crop of flies in the spring. The 
stages in feces become infected with worm eggs as well as 
with bacteria, whilst the adult fly infects itself by feeding 
on contaminated material and by carrying bacteria on its 
hairy legs. The possibility of the fly thus acting as a carrier 
of disease is great, as it has a habit of regurgitating fluid from 
the crop. It is k^o^vn to be a carrier of pathogenic organisms 
such as those causing tuberculosis and anthrax, and apart 
from being the intermediate host of some worm parasites 
affecting animals, it also helps to spread the eggs of many others. 

Certain types of Scandinavian fattening houses may be 
swarming ^vith flies during the summer months, and apart 
from the fly s possibility as a disease carrier it may \vorry the 
pigs considerably, and thus cause interference with the fatten- 
ing process. 

Control measures include the frequent cleaning out of 
manure and its dispersal on to the land, and the spraying of 
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window ledges, etc., mth a DDT solution. One pound of 
powdered borax to every i6 cubic feet of manure will destroy 
about go per cent, of the fly larviE without damaging the 
fertilizing value of the manure. 

The Blue-hottle or Blow Fly (CaUipliora vomtioria or C. 
erythrocephala] lays its eggs on food, such as meat, bacon, hams, 
cooked meats, etc. In hot weather the larva; hatch out m a 
few hours. If the weather is unfavourable, they may take as 
long as two days to hatch. They develop for ten days before 
entering the pupating stage, but growth may cease if the tern- 

perature falls below 44®F. i i . 

The Ham Fly or Cheese Fly (Prophila casei) can also lay 
its eggs in clusters on hams and bacon. Die larvie or am 
kippers are about one-third of an inch long, and they eve op 
on the meat itself. They have a tendency to burrow deep into 
the meat, and when their larval period is at an end they leap 
on to fresh meat to find dry spots for pupation. 

The Grey Meat Fly {Sacopliaga camarin) also deposits its 
larval on meat, and the larvie in turn consume the mca as > 
develop. , , . „ 

Tratoieid.— Protection of meats by the use of refrigeration 
or plastic covers. Affected meat must be cleaned and nmm 


out, then washed in brine. . 

Slomoxys calcitrant.— Plx common stable fly is about 
the same size as the house fly, its thorax being grey, wi 
four longitudinal dark stripes, whilst tl)c abdomen is short am 
broad with three dark spots on each of the second an i 
segments. It lays its eggs, about twcnty-flv'c to i y a . 
time, on moist decaying vegetable matter, and these la 
from one to four days. Pupation takes place in the drier 
parts of the breeding material, and the comp e c * 5- 

may cover about thirty days. The best montlis or > 
are those of the summer and autumn, and they maj , 

about a month. These flics arc blood suckers and ma> a 

any animal, whilst some varieties have been known o a 
mechanical carriers of anthrax and of surra. 

Control measures suggested arc tlic dcstnic ion o 
breeding pl.ices by the regular removal of moist bedding ..t 
food, decaying vegetable matter and refuse. ‘ 

in moist material, and spreading it out to diy vi a 



310 Disr.ASEs or the nc 

preventive. These flies are said to be very prevalent in the 

com belt of North America. ^ hezziana are 

Chrysomyia.-Cfto-^o»o.m ^nacellana^ C. 
said to cause the condition knmm ^ , p,(,jn„ found in 

and other animals, including pip, Africa. 

North America and the latter in Southern ^ 

C. maccUaria has a green body mth ‘hree lo g* “ 
stripes on the thorax: the head is black 

is medium sized, dark blue-green in colou . , The 

stripes on the prascutum. the face being ‘>^"5 ^ wound 

female fly deposits about 150 to 500 eggs at ‘he edg ^ 

or (C. macdMa) on a carcase. The larvm ha * ■" 
four hours and mature in about three to six d ys, 
pupate in the ground. The pupal period may 
days to several weeks, accordmg to the castration 

adult flies deposit their eggs in wounds, such females, 
wounds, accidents, etc., and around the vulva 
during the rainy weather chiefly. The maggots pen ^ ^ 

liquefy the tissues, thus causing a deep lesion iro 
foul-smelling liquid oozes out. _ , disin- 

Treatment consists in thoroughly cleansing an . | 

feeling the wound, the destruction of maggots an 


Cfirciisca. trans* 

Glosrina. — ^Various species of trypanosomes are 
mitted by a variety of Glossina or tsetse flies, 
found chiefly in Central Africa and South Arabia. g 

narrow-bodied, yelloirish-brown flies, the female producing 
larva at a time, when the latter is full groivn and rea y 
pupate, the gestation period lasting about ten days, an 
is believed the female can produce twelve larva. Son^ ^ 
these flies require shade and moisture, and may be kuleo > 
direct sunlight; others, such as the well-knoum G. 
are active in a dry and warm climate. They fly low and 
susceptible to light and shade, and are said to be attracte 
by any moving object. They feed on the blood of vertebra e 
animals, and most of them serve as intermediate hosts e 
various trypanosomes. G. patpalis transmits, amongst others, 
Trypanosoma briicei, T. congolense and T. vivax, causiHo 
nagana in animals. G. morsitans transmits the nagana tryp^ 
nosomes, too, as also does G. pallidipes. 
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Control of these flies is very difficult, and includes such 
measures as bush clearing around settlements, roads, etc., so 
as to destroy shade which many of the flies require. Burning 
out of certain areas has also been tried where possible, as well 
as the destruction and control of big game on which many 
of the types feed. Ingenious traps for_ catching the flies are 
also extensively used. Artificial breeding places are crea e 
and the pupse systematically destroyed. Antrycide is le 

latest drug used. t. j 

Beetles— DcrniesffiS the larder or bacon beetle, does 


not affect the live pig, but pupates in 
some non-animal substance. The 
larvje are found on bacon and hams. 
The adult beetle may be recognized 
by a whitish-coloured band over the 
upper half of the wing cases. This 
band has six small black spots, and 
the beetle itself is dark-brown in 
colour. The larva, when fully grown, 
is about 12 mm. long, covered with 
long, dark-brown hairs, and has 
dark-coloured bands on each segment. 
This gives it a dark hairy appear- 
ance. The last segment carries two 
hooked points. The pupa may be 
found in adjacent food material or 
wooden structures. The life-cycle 
of the beetle, from egg to adult, 
takes from two to four months. 



Fig.86.— Larva of D. lar- 
daritts (Bacon Bectu*.). 


Dermesies vulpintts is closely . v-* if fne 

related to the foregoing, and is similar in its la i s. ‘ 

no white band on the wing cases, and its under su 
covered wth yellowish hairs. This beetle has a w u P* 


on each side of the thorax. , . 

T 1 .C of the bacon beetle attack other 

besides bacon and hams. On thclattcr the lar\a:caus« . . 

apart from their mere unsightly prcwnce on °° ® ' , 

small size of the beetle (ii mm. long) and its flatten . 
enables it to shelter in tiny crevices, feeding on the dehns 
and dust whicli collect in cracks and under Iwards, etc. 
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comtat the beetles cleanliness scrabbcd' trith hot 

ivorlc, boxes, shelves, floots. etc., Fumi- 

ivater and plenty of soap so as to emulsify out. 

gation is also effective, but often J ^ the 

Baiting the beetles with cheese or fat and 
congregated beetles to boiling ““I* ough to adroit 

being placed in tins perforated with holes large en g 
the Letles, but to keep out vermin. Bacon and hams^« 
stored hung in linen bags and penodica y eram 
the goods with pepper may prove useful. P ^ 
ham affected with larvro should be cut f teiiig 

Anoplura.-Insects of this order are "^^ude 

wingless, wth a body flattened dorso \ entity. ,,.,^'heiones 

lice, both of the biting and sucking kind. The pig o 

to the family Hajmatopinidae of the suborder Sip un 
is kno%\’n as HcBmatopiuus stiis. It is a large ou , 
shape, with a head, thorax and abdomen. The thorax 
three pairs of legs bearing claws. Eyes are absent, 
are yellowish in colour and are attached to the hairs o 
They hatch out in from ten to twelve days or longer, an 
passing through several stages the young louse g 

adult stage in two or three weeks. Lice do not as a nue 
their host, and so infection is by actual contact. Liw 
often found on pigs, espedally on breeding sows and^ 

They may be present in such numbers as to cause m e ^ 
irritation to the host, leading to loss of 
dry scaly skin; the lack of condition caused in the 
may so reduce the animal’s vitality as to render it an e 
victim to other diseases. 

Treatment consists in washing down the pig wth a solu 
of DDT, BHC, or derris powder, pyrethrum, or naphthalene 
warm w’ater wdth carbolized soap added. The wash sho _ 
be repeated in about sixteen days. Oil has also been used in 
the form of parafhn oil soaked into a bag, and the bag tie 
round a scratching post. A wash ^\'ith a mild solution o 
Dettol and some soft soap will also be found useful. Bedding 
in infected pens should be destroyed, and the pen walls 
disinfected and whitewashed. 

Aiachmda. — Boophilus decoloratus, or the blue tick, i® 
common in South Africa. It is the tick which transmits 
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Piroplasma iraulmanni of pigs in East Africa, _ as "•<=!' “ 
being responsible for tbe transmission of gall-sickness, red 
water, and spirochaetosis in other animals. It is a one- 
host tick requiring twenty-two days in ‘he summer and 
thirty-eight days in winter for its development on the host 
The female lays up to 2,500 eggs, which hatch m from 
to sLx weeks. A o-02 ml. per kg. body "'fght so ut.on of 
Babesan (Diquinolylurea dimethosulphate) 
is used for treatment, and for control dipping at intervals of 
fourteen to twenty-one days. 

Pig Mange-i. Sarcoptio mmge.-SarcopUs scabm ^a 
suis) is a tiny parasite almost circular m outline The ™al 
has suckers i^th unjointed pedicles on the first two pairs 0 
legs and also on the fourth pair, whilst the ‘e^ale has the 
suckers on the first two pairs of legs on y. ^ the 
fourth pairs of legs are short and do not P™i^'=2"rd hvs 
body margin. TEe female burrows into the sto «"d 
twenty to forty eggs in the tunnel so formed, the hatching 
out in from three to seven days. The larvie ‘^rec p^ 
of legs, and this stage is followed by a nymph stage, t 
life-c%le taking about three P nierce 

the surface of the skin under scabs and crus s, a y 
the skin to suck lymph; they may also young 

epidermal cells. The irritation produced f f 
scratching and nibbing, which only aggra\a ^ 
and cause inflammation of the skin, with a isc 1 g S • 
which coagulates and forms crusts on the 
also some proliferation of connective tissue, in ' . , , , .gjj 
so that the skin becomes much thickened and as i^ff 

as bald, as the hair falls out owing to lack of nounsh 

animal affected is usually in poor condition nourished 

Sy,,,p(on,s.-Pig mange gene^ ^ 

animals, where hygienic conditions are 

Tlie affection may start along {'''j J" jlic skin' becomes 

ver\' bad cases on any part of the b > • lesions 

bald, %\Tinkled, and covercti with ‘^*^^*®* exudate, 

there may be red papules or vesicles wnth so microscopical 
r.afL,,f.-Dragnosisc.-mhe™n«^^ 

tlteaS"rinch'consists of -,he application of 
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an effective acaridde to the sldn surface A 
benzine hexacMoride in one of its many foms is ^ . 

effective in one application. Small pigs are dipped t 8 
in the solution, while large pigs are hand-dressed or SP”! , 
An equally effective dressing described onginaUy by 1^™ ■ 

and investigated bv Daykin and Lewis, was a saturated solution 
of magnesium sulphate applied gently by means of a brusn. 
more expensive but none-the-less effective dressing 
emulsion of benzyl benzoate. With all these prepara ions 



Fig. 87. — ^Sarcoptes sc.vbiei — ^%'ar. suis. (x 85) 


or two applications at the most usually prove effective, hut 
should alwaj’s be accompanied by a thorough disinfection of the 
pig houses and appliances. Attention should also be paid to 
any object with which the infected pig has come in contact in 
runs or fields. 

2 . Demodectic Mange. — ^This typie of mange is caused by 
the mite Detnodex phyUotdes, a mite wth a head, a thorax 
bearing four pairs of stumpy legs, and an elongated abdomen 
transversely striated on both dorsal and ventral surfaces. 

These mites develop in the sldn of the host; the larv’S 
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have three pairs of legs, and there are said to be three 

stages. The parasites are fairly resistant and may hve off 

the host in moist surroundings for several days. I" 

by direct contact or by artificial means. As is usu 

cTses, it is the poor unthrifty type of animal that is generally 

loms.-The Demode.x parasite produces an inflamm^ 
tion of the hair follicles and sebaceous glands, ivith a chronic 



thichcning of the shin and lo. of Imir 
such as pyogenic organisms may m 

and the formation of numerous pus . j^rcoptic mite, 
itchiness. The mites burrow deeper tlian the P 
and scrapings will have to be taken from deeper layers o 

skin and from^bsces.smmenal. ^^^ 

cleansed ’and'disinfecled, and left empty for a while. Wlwre 
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the infection is not extensive and the animal is considered 

vorth treating, the part should be prepared 

advised for sarcoptic mange, and the creosote linimen ^PP 

to the part. Bayer's Odylen, crude Dettol, and ' ' 

strength phenol ointment may also be useful tn small f a 

Good food, ^^'ith an adequate supply of minerals and vitamin . 

and a hygienic pen are most important if this condition is 

be prevented, as there appears to be some resistance set up i 

well-fed pigs which seldom become infected with mange. 


Worm Parasites 

Many types of worm parasites affect pigs, such as the flat , 
round- and tape-worms. . , 

Trematodes. — These are flat, leaf-shaped worms, whic 
develop through various stages in intermediate hosts, or 
direct. Where they pass through an intermediate host the 
latter is usually a snail of some type. 

Fasciola hepaiica {Dislomttm hepaticuin), or the liver 
fluke of sheep and cattle, is often found parasitic in the 
liver of adult pigs which have access to pasture. The parasite 
is found practically all over the world. It is grey-browm in 
colour in the fresh liver, and is leaf-shaped with a ventr^ 
sucker. The parasite’s eggs pass into the duodenum 
the bile from the liver of the host, and they pass out with 
the faces. Their development then depends a good deal 
upon the external temperature, and they may remain for a 
long time quiescent, hatching when conditions become favour- 
able. The miracidium when hatched out of the egg can live 
freely for only a day or so, and it requires an intermediate 
host in the form of a snail [Limnea IruncaUtla in Great Britain). 
In the snail the miracidium develops into the sporocyst, each of 
which has from five to eight rediee. These leave the snail as 
cercari® and settle on blades of grass just below' w’ater level. 
These cercariae may encyst and become infective when 
swallowed by the pig or other animal. In the intestines of the 
host the cercariae escape from their cysts and burrow into the 
intestinal w’all, after which they migrate through the peritoneal 
^vity into the liver. Some may reach the liver via the bile 
ducts direct or through the blood stream. It is estimated that 
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the parasites enter the liver through the capsule about a week 
after being taken into the body, and they grow m e iver 
substance for about a month before reaching the i e uc s, 
where they are mature in two or three months rom e ime 
of infection. During their passage through t e 
cavity the young flukes may cause tiny hsemorrhages. an y 
destroy the liver tissue as they wander through, ^ ^ 
flukes feed on liver tissue, bile ducts and blood, and they ar 
said to produce a hemolytic toxin, as vvell “usmg a 
enormous enlargement of the bile ducts, rvith a grea ic ' 
due to the irritation. The increase in fibrous tissue may extend 
into the liver parenchyma, causing an extensive ci , 

whilst the bile ducts themselves are not only thickened, 

the lumen is decreased. . ,. . . 

Sympioms.— The chief symptom of fasciohasis in p g 
a general unthriftiness. In spite of good fee mg 
does not appear to thrive, and in advanced cases n,„pnus 

emaciation. The abdomen becomes pendulous, vi 

membranes may be pale or aniemic, or there J , _ 

jaundice in a few cases, but that is not a very mar ^ 

in pigs, as, owing to their general '“‘hriftmess many are 

slaughtered off before the condition becomes 

Some ascitic fluid may be found in the pen on . . 

post-mortem examination, and the adult 

on cutting the bile ducts. In some ■,ff°”tlarLmci.t 

flukes may be present, an e.xtcnsive cut losi j„_ts they 

of the bile ducts is found. On cutting into 

maybe lined with a greenish gritty 

to Lt. The eggs of the Pamsitc -y be '-d m d.ej- . 
they have a yellow shell wth an i 

embryonic cells arc aha mtiwr m tetrachloride in 

TreattfienL — Sows may oc C* saline nurcativc 

capsule form, with magnesium P ' • ‘ extensive 

to follow, with -^tLted auTnials may be advisable, 

infection, slaughter of low-lying wet pastures. 

The sows should >>= mm^^ „,e extermination of the snail 

and measures should be t „.i„,out which the fluke can- 
acting as mtcrmcdiate sulpf.atc r in 5,000.000 

not develop. A soluh .x„a it can K- 

parts of water is cnougn 
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applied in the form of a I or z per cent, solution ‘o 
or as a powder mixed with sand, and all pigs kept dea 
pastures for some time, or until there has been som vy 

rsinfcill* ^ and 

Fasciola tiisSi.— This fluke is found in pigs in China 
South-east Asia. It is a large, oval-shaped fluke 
intermediate host is a snail of the Planorbis Sepnenbna 
spedes. The parasite is found attached to the mtes 
mucosa of the pig and man. and inay cause inflammation 
severe cases, \vith diarrhoea and ascites. , 

TreaUnent is by the administration of carbon tetrachionu . 
and the hygienic disposal of freces and human mg 
The cercariae attach themselves to certain water plants w 
are eaten raw. The scalding or boiling of such plants e 
use is advisable for the destruction of the parasite. ^ 

Dricocceliutn dentriticum {D. lanceolatum).~Ws is a sma 
fluke with a rather elongated body, being narrow antenor y. 
It is found in Europe and various other parts of the 'vor . 
and a snail again acts as intermediate host. The flukes 
trate the finer branches of the bile ducts and set up a cirrhosi 
of the liver. They are sometimes found with Fasciola hepaitca, 
and unless there is a great infection the symptoms produced are 
not so severe as those produced by the latter. Carbon tetra- 
chloride is not so effective against this parasite, and measures 
must be taken against the snails, as in the case of F. hepatica. 

Opistorchis felintis . — ^This fluke is a small medium-size 
worm with a flattened translucent body, narrow anteriorly. 
It is found in the bile ducts, intestine, gall-bladder and pan- 
creatic duct of pigs and other animals, including man, lU 
Europe, Asia and Canada, but not in Great Britain. The 
worm has a reddish colour when fresh, and the eggs are of a 
brown tint. The intermediate host is a snail {Bithynia leachi), 
and the cercarize are found in several kinds of fish. Infection 


occurs through the host eating raw infected fish. They cause 
cirrhosis of the liver, with its attendant s5rmptoms, but unless 
infection is heavy there may be few symptoms shovTi. Ascites, 
jaundice, diarrheea, and in man and cats several cases of 
carcinomata in the liver and pancreas, have been ascribed as 
being due to this parasite. For treatment against the worm 
gentian vdolet and neoantimosan (Fuadin) have been used. 
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Other species of Opistorchis are also found in pigs. 
Clonorchis sinensis is a parasite resembling 0. fehnus, found 
in the bile ducts and occasionally the pancreatic ducts ot pigs 
and other animals, as well as man, in Japan and ou eas 
Asia. A species of snail acts as first intermediate os , an 



fresh-water fish as second host. Infection occurs th g 


eating raw infected fish. , , „ ^ fluke 

The symptoms set up resemble those caus ^ violet or 
worms, and the treatment consists of giving g > 
sodium antimony tartmte. Carbon to.-hionde ha^^ 

used, and neoantimosanorstibophcn. Fis treated with 

cooked before feeding, nnd fax:os and n.gbtso.l treated 
ammonium sulphate to kill the eggs. 
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Eclmiochasmtts perfoliatus belongs to a class 
elongated flukes whose oral sucker is .vorm 

of large spines in single or double row. TIus p 
is found in the intestine of the pig, as well ^ o 
and fox. in Europe and A^a. The 
is believed to be a snail, with fresh-water fish as 
intermediary. The parasite sets up a severe enteritis 


host’s body. , , . , _ 4-.,fra- 

Trealmeiii consists in giving carbon tetrachlonde 
chloroethylene. Great care must be exercised m usiUc 
former in view of its special toxicity for pigs. 

Metagonimtis yokogawai is a small trematode. wi ^ , 
teriorly than anteriorly, and it is found in the small in ^ \uojjs 

the pig as well as certain other animals and man in the a ' 

and Eastern Asia. Snails of the genus Melania are the n ^ 
intermediate hosts, and several species of fresh-wa er 
act as second intermediate hosts. The parasites 
believed to be of low pathogenicity, but may set up so 


diarrhoea. 


Treatment is as for the other species of flukes. 

Taragonimus westermani, the lung fluke, is a fluke 
a fleshy body, concave ventrally and convex dorsally, 'Vitn 
spiny cuticle. The parasite is found in the lungs, and some- 
times in the brain, spinal cord and other organs of the pig* 
other animals and man. Parasites of this type are found m 
America, China, Japan, Malay States and Africa. The eggs 
are laid in the cysts in which the parasites live, and the> 
escape into the mucus, which is swallowed; thus they p^ 
out with the faces. A snail acts as first intermediate host, 
and a species of Crustacea as second host. The final bos 
becomes infected through eating the Crustacea or drinking 
water infected wth the metacercaria. The j^oung fluke 
liberated in the Intestine penetrates the wall and wanders 
through the peritoneal cavity and diaphragm to the lungs, 
entering \ia the pleura. It encj'Sts in the bronchioles and 
develops into an adult worm, the cysts usually containing 
parasites, eggs and purulent fluid. They set up pseudo- 
tuberculous lesions in the lungs, and are not of great importance 
unless they migrate to other sites such as the brain, or the 
mucosa or skin, where they may form ulcers. 
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Treatment is not very satisfactory. Antimony potassium 
tartrate has been used for human cases. 

Paragonimiis kellicotti is similar to the foregoing pa^i e, 
and has been found in the pig in America, and in cats in bouth 
Africa and tigers in the Malay States, Its life-his ory an 
treatment, etc., are similar to those of P. westermani. 

Gastrodiscus eegyptiacus belongs to a family o trema o es 
having a body that is somewhat thick and circular in trans- 
verse section ; it occurs in the intestines, large and small, ol pigs 
equines, and warthogs in Africa and India. ° 

colour, the anterior part of the body being cylindnca an e 
posterior part saucer-shaped. Little is knovvn as to its patho- 
genicity. In Egypt the intermediate host is be leve o ^ 
a snail of the genus Cleopatra, the cercarim encys mg in 

'^''^The treatment is usually by the use of carbon tetrachloride 

the female being carried by the male in the 5™°' . 

It is found in the portal and mesenteric blood vessels of t 

pig, other animals and man in Africa and le ar ’ 

female lays eggs in the capillaries of the mucosa o 

of the intestinf. Theyarethen passed out inth ">= 

the intermediate host is a snail of the Oncomelan a genu 

The host is infected from water containing the 

penetrate the skin and gain access to tlie 

In severe infections the skin penetration ca • 

and even pneumonia; important lesions 

gcstion may also be caused, but wnll These 

are caused by the masses of eggs m ic * ‘ leucocytes 

hccome surrLnded by innam« ^ 

giving rise to lumen o( tl.c intestine and 

charpng Its „uy also form in the liver, and 

causing diarrhcca. Absce. ■ 

may liecome u„d also tlie mesenteric lympli 

glands may be j mav occur in the lirain 

parasites feed <>" ■' „ Tlie most marked posl-mortcii. 

ZiZT' 'thickening of the intestinal vail, some ascites. 
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anA;mia and emaciation, cirrliosis of '‘^’'^bnomal'amomf 
of the portal veins. There may "°™ph glands, 

of connective tissne in the spleen and Jtation 

and a pigmentation of the liver and sp c parasite should 

of blood pigment by the feeding parasite mesenter}' are still 

be searched for whilst the intestine and me^nt O 
attached to one another. Eggs may also be found 


{sees. 


“r;«hara/.-Sodium antimony tartrate in small doses given 

intravenously is said to give the best -jia rvoruis 

Cestodes-These are flat elongated endoparasd'^^^ 
or tapeworms without a body ca\ ity, ^ ronsisting 

usually ha\ing suckers and hooks, the bod> 
numerous segments, each of which contmns o ^ , jn 

male and female reproductive cells. These w 
size from a few mUlimetres to many metres m 
eggs usually hatch after being swallowed by a ^ 

host, and the embrj'o penetrates the intestina \\ 
part of the body suitable for further development. . ^ 
grows into a c^’st, with an outer cuticle , ^■L„jntid 

layer, and containing a ca\ity filled with fluid > ^ 

cyst. Here it develops one or more heads on j 

brood capsules. \Vhen the hooks and suckers on e etaee. 
sufficiently developed the hydatid is ready for a fu e latter 
The hydatid is transferred to the final host when 
consumes the intermediate host or its faces or containin ^ 
matter. In the final host the egg sheds the cystic 
attaches itself by suckers and hooks to the intestin ' ^ 

where it develops segments which may eventually lea 
tapeworm many yards in length. Each segment as it is ® 
in the faces is capable of forming a new’ cyst, and so repea i 
the cycle. ,. ^ 

The hydatid cysts may be classified as follows accor me 
to Mbnnig; 


Cysticercus; A hydatid with a large vesicle containing 

head, usually found in vertebrates. , 

Cysticercoid; A small vesicle almost without a cavity au 
containing one head, found in invertebrates. 
Cercocystis: A certicercoid with a tail-like appendage. 
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MuUiceps: A large cyst with a number of heads developing 

Echiro “a large cyst ivith brood capsules in which 

t'WM 1.™ 

which the head is invaginated. 

sohmn. affecting man '-Hmportance m «^^t the 
hydatid stage, Cysttcercns cellulosa, f pig 

dog. but the parasite is very rare ■" Briti h P g 
it is the cause of measles or -““'y „,onths of 

tissues. The eggs, when L® embryo penetrates the 

age, are hatched in the intestine, which it may be car- 

gut wall, reaching the blood organs the embryos 

ried all over the body. In the mu ^ orga 
develop the intermediate or hy , ■ infected pig flesh, 
human beings may be infected y , A to complete 

In the pig the cysticerd require abouU^^^^ 

their development, and ™ j j in the carcase 

symptoms as a rule, the parasites being lounn 

after slaughter. may die and undergo casea- 

Post mortem . — ^Tlie cystice y jgnnd as white spots 

tion and calcification, when 1^'®^ J also found in the 

studding the heart muscles. J J ^g^^ioai. pectoral, and 
abdominal muscles; '“mbar. *" ® ton’mie; masseter muscles; 

adductor muscles of the thigi. pan'niculus adiposus; the 

tlie brain, lymphatic glands P occasionally in 

shoulder and deep thigh muse'® • ‘ tl,o 

the liver. In abattoirs ‘'’abdominal muscles c.vposed, 

peritoneal fat is lifted and down the backbone into 

after the carcase has first been »P'‘‘ accordin.g to 
two sides. The size of the js slaughtered. These 

their development at the time the p.g u^ B 
variations according to 1®™®“ “ jbe size of a pin's head. 

At twenty days the ®y5'‘®®'®“ , ^...sioic, with an op.ique 

and appears as a delicate transparent reside, 

spot showing the position of ‘'j® ^ ,„,d the parasite is 
niul suckers. 
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At sixty days the cyst is the size of a pea, the head sho\ving 
as a whitish projection. 

At no days the neck is developed and segmentation i 
distinct, the head being invaginatcd. 

The muscles examined for cysticcrci arc usually the muse es 
of the thigh, abdomen, diaphragm, cervical, intercosta , as 
well as the heart, tongue and larynx. Meat containing is 
parasite is not allowed to be used as human food, o%ving o 
the fact that the tapeworm of which the cysticercus is a stage 
is found in man. It is said that the cysticerci can sometimes 
be felt under the tongue in the live pig. 

Morgan described the method of diagnosis adopted by 
Venezuelans for Cysiicercus cellulosa in their pigs. He sai 
that it is an old custom in Venezuela, when selling pigs for the 
slaughter-house, that the one who sells must stand the loss 
when the carcase is highly infected with this parasite and totally 
condemned. The pig breeders and merchants there are experts 
at the diagnosis of this condition. They cast each pig on its 
back over, say, a motor-tyre laid on the ground, and by means 
of a piece of wood about an inch thick the pig’s mouth is kept 
open and the tongue carefully examined all around for bladders 
or cysts, which they call huevitos (little eggs). The mucous 
membranes of the eyes are also carefully examined, as the cysts 
are often found here. Not only are they detected, but are 
often pierced wth the point of a long needle and the contents 
withdra\vn so as to deceive the next buyer. Very often the 
eyes of infected pigs at certain periods are bloodshot, and this 
is taken as a sure symptom of cysticercosis. Morgan con- 
sidered it important that students should be warned that the 
usual textbook sites are not the only important places to look 
for the parasite, but that the deep muscles, especially of the 
t igh, are often infected, and that freedom from infection in 
t e tongue, masseters, heart, etc., does not necessarily indicate 
that the carcase itself is completely free from infection. Pork 
in ecte with this condition and kept in freezing rooms for a 
week IS rendered sterile. Venezuelan pigs kept around towns 
act as scavengers, and the percentage of cysticercosis is thus 
high in that country. 

t ^ medicinal kind is useless for the destruction 

o e parasite in the flesh, and where this condition is usually 
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found, such as in certain European and 

preventive measures should be adopted such as 

Lay from all human excreta and the regular examination of 

pig attendants for T. solium. is 

Tania hydatigena (otherwise known as T S ) 
found in carnivores and some vermin, an is o P j,;,-], 
that tlie intermediate stage is haTcI. 

infects pigs as well as cattle and s''“P- the blood 

in the intestine of the pig and reach the liver through the 



I-ICI. 9o._Hydatid Cysts (Echinococms 

or A PlO. CONTRASTED WITH A NORMAL El 

circulation. They may be transported tissue 

but the parasite generally breaks ou organ, 

by burrowng small channels to th - * of al>out 

when it enters the peritoneal cavity a cysticcrciis 

three or four weeks’ migration in al . • omentum, 

is found in the peritoneal cavity, cine j , , i,i„r.likc epts 
mesentery and on the liver, in the ^ joublc circle ol 

with a slender neck and a head armc • lesions 

larger and smaller hooklets. The 'if can- 

of peritonitis, and when the lungs are 
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pleurisy and bronchopneumonia. In very 

extensive invasion may lead to li.-emorrhap from ' 

resulting in the death of the pig. The parasite in 

through the liver leaves little dark red streaks s owi g 

track through the organ. . 

Symptoms.— In a mild invasion no 
present, and the condition is not discovered until thf 
has been slaughtered. It is a fairly common condition i 
British pigs, but as a rule the parasites are few in number, 
are generally attached to the omentum. In an extensive in 
fection symptoms of peritonitis, pleurisy and pneumonia may 


be shown. . . 

Trenhiienf.— Medicinal treatment for the destruction o 
the cysticerci is useless, and the animals are best slaug ere 
and the parasites collected and destroyed. Prevenive 
measures should be* carried out by the treatment of og 
for tapeworm, and by preventing dogs from coming in comae 


Will! ' . L j 

Echinococcus granulosus is a tapeworm found in the dog 
and other carnivores, and the intermediate stage is often 
found in the pig, as well as in cattle and sheep, in the form 
of the hydatid knowm as Echinococcus veterinortmt. The eggs 
after ingestion by the pig hatch in the intestine and the 
embryos migrate via the blood stream to various organs, 
notably to the liver and lungs. The echinococcus is a large, 
thick-cuticled hydatid, and about five to six months after 


infection the germinal layer of the hydatid forms numerous 
brood capsules, and each of these vesicles may contain up 
to forty scolices. The echinococcus is frequently sterile, and 
is believed to be more fertile in the sheep than any other 
animal. It may be found in any part of the pig's carcase or 
organs, but is generally seen in the substance of the lungs and 
liver, and may give rise to a pneumonia and an extensive 
cirrhosis of the liver, with an accompanying ascites. The 
cysts may sometimes be found caseating or in a calcified form, 
and the parasite affects old pigs as well as young. 

It is very rare that any ^mptoms pointing to echinococcus 
infection are diagnosed in the living pig, and the condition is 
only discovered after the slaughter of the animal. No method 
of medicinal treatment is known, and it is dangerous to puncture 
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the cysts in the living animal. ^ "brtreated 

scolices to start a new infection. g contact with 

for tapeworms, and prevented from coming 

'’'^Nematodes.-These are "rfat'f fluid 

and elongated in shape, and their ° ^ digested after 

which may be harmful to the host if t 



having died in the intestine. The seNes are y^'ere 

i,nt some herniaphro^tc ^ d.ay; these 

very prolific and " divide into two. and 

eggs, varying '» „peatedlv. Tlie enibiyo may |>ass 

ttien again siibdivid ,cndy to 

througii a few jj,.mato<la liave no intrriiiedmle liost 

liatcli. Some of tins* ‘Yin 
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but many do require passage ‘'"'““S'' 

reaching the final adult stage. Although "’ost'if these tv oms 
are intestinal parasites, yet when they enter the os ■ ^ 
them migrate through the body to various orgam. c^usin^ 
damage on the way, before they eventually settle 

intestine. . 

Ascaris Inmhricoides (.d. siris). — ^This worm is the c 



Fig. 92 . — Ascans lumbricotdes (A.suis). 


roundworm of the pig, and it is also found in man and ap>es. 
It is a long worm ; the females may be over a foot long, and 
the males about 10 inches in length, the narrow end being the 
head end. It is said that the female ascaris may lay as many 
as 200,000 eggs per day, and these may be passed in the faeces 
of the host to develop to the infective stage in about ten days 
or so, according to the temperature. The eggs are very 
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resistant to drying and freezing, as well as to chemicals, and 
they may remain viable for several years. They are killed 
in a few weeks if exposed to hot sunlight, and the eggs a c 
as a rule in the pig's intestine. Infection is through inges ion 
of the eggs rvith food and water, and in the case of the sucking 
pig infection comes from the contaminated skin of the sow. ^ 
When the eggs are swaliowed by the pig they hatch out in 
the intestine, and the larva: burrow into the intestinal wa 



, , , t m Knc Cirrhosis of the Liver.) 

and pass into the blood stream. ( sj^eam into 

iTom the liver the parasite ^ ; ti,c capillaries, but 

the lungs. Here the parasite IS arresmdjt ^ J 

some may pass through j jt js said that 

blood to other organs, J? -ppe jan-.x in the lung 

they may in this way * and pass up the trachea 

capillaries may escape ‘ s„.allowcd and pass down the 

to the pharyn.v. They arc t intestine once 

resophagus into the stomacii, . commonly seen 

more, where they grow into the aiiuii 

in the pig after slaughter. parasites like A. sms 

It is known that infect animals, and the lan-.x 

may hatch in the intestines 
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may migrate through the lungs in irand\ 

norLl tost. On-ing to that behaviour «' *^0 Paras 
the fact that A. suis is regarded K , ; J^^ts man, 

as being identical ivith /I. '""‘‘’•'“f "rent, 
the danger of human infection six months 

Symptoms . — Young pigs and pig P , .^ip depend 
old mi are usually affected XfoSy "" v iorms 

largely upon the degree of infection. „ but in 

are present there may be no clmical ^7" uu.ach, 

heai infestations, and where the -js enter the 
there may be vomiting, impaction 

obstruction of the intestinal j^uts, anemia, 

jaundice following, an invasion of t ^ ,inn«; abdomen, 

emaciation, and the pig ^'1 have a P“du’ous abd 

The presence of larv® m the lungs sets up pn Q^^-th 
there may bo some coughing, with some e.'cuda ■ 
is stunted and the animal appears very ^der 

is abdominal pain, the animal will lie down an P svmp- 
the straw or Utter, and young pigs may show nervo y 
toms, with convulsions. j^f-rtion. 

Post mortem . — Where there has been a heavy ia«,ee, 
much damage may have been caused by the 

such as liver and kidney haemorrhages, and similar rmeu- 

bronchioles and alveoli of the lungs, with some lo a p 
monia. Petechial hemorrhages in the intestines are cau - 
the adult \vonns Ulceration and penetration ^ ® 
wall is not unknowm, followed by a peritonitis. Dead asca 
when digested by the host, bberate some harmful subs anc 
The larve may be found in the sputum, and eggs ^ 

found in the feces or dirt and soil on which the pigs ,^gj.g 
whilst adult worms are also to be found in the feces. 
only male worms are harboured there will be no eggs. 
many unfertile eggs are passed where female worms on y ® 


harboured. . 

Treatment . — Vermicides such as oil of chenopo m 
I’drachm per loo lb. live weight in castor oil, hexylresorcino 
in capsular or pill form, santonin in 2 - to lo-grain doses, acc(^ 
ing to the size of the pig, have also been extensively used, ^ 
repeated small doses are said to be more effectiv’e than one 
dose. Treatment against lung as well as bowel worms can 
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combined by the use of cyanacethydrazide with piperazine 
preparations. Piperazine and carbon disulphide are i^e o 
attack both ascarids and CEsophagostomim dentatum. leno 

thiazine is toxic for pigs and must be used with care. 0 lum 

fluoride is given in a dry feed, but the dose must no 
from o-i to 0*15 gramme per lb. body weight. Sodium uoric c 
can also be poisonous if the dose is exceeded or is given in wc 
food. Other treatments are based on the piperazine compounds 
which are quite effective and comparatively safe. ^ 

As the worm eggs may live for a long time, it is a visa 
to transfer the treated pigs to a clean pen within en ay , 
before any of the eggs passed can become infective. e p 
should be thoroughly cleaned out, disinfected, an scru 
with boiling water and soda. Fowls, dogs, flies, e ® ° , 
be prevented from contaminating pig food, and pou ^ 
dogs should especially be kept away from 
MacLean County system devised by Ransom in ...n-ms 
pregnant sow, just prior to farrowing, is first ^ 
and then she is thoroughly washed and scm e 
remove any eggs adhering to the dirt ® 1 

then placed in a clean farrowing pen which water 

prepared by washing out and scrubbing w 1 g 
and soda. About ten days after farrowing the "d 1 ter 
are carted off to a clean field planted with some cr p • - 
rape. This system is said to give excellent results m the 
control and prevention of ascarid infection. crrnll 

Strongyloides.- 5 (ro.g>-;(uW.s u^estcri is ound 
intestine of the pig, as also are Slrongy ot 
Strotigyloides suis. These worms all bve 
intestine of the pig and some other anj^mals. 
small, varying from about 4 ‘o 9 

penetrating the intestinal mucosa. Th > svinptonis 

genic, and%o not appear to set «P any 
unless the infection is very hca\>. _ . -itul stunted 

thriftincss in the host, as well as ameima, ‘ | („ t|,e 
erowtl,. Tl,e eggs or larr-ic can be demonstrateil 

Modem ' die pig' heddme 'hemg 

and clean dr>’ pens provided lor me \ h 

changed fairly frequently. 
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Trichinosis— This condition ™ intestine 

Trmnclla stirfs. a "'o™ “ X>„als. It is a 

of man and rats, as well as female being longer 

tiny parasite from l to 4 "'”V '“f tf "rSn the fW de- 
than the male. The aggs ■"•he“ ' intestine, 

veloped embryo. Copulation takes p „p„etrates to the 
aLr^rvhich the male dies and the Here 

glands of Lieberkuhn until lymph and 

the eggs are laid and immediately hatched. The lymp 



I'lG. 94.— TffcfciMf/Ia spirahs ISFr.sTATios OF MUSCLE. 


blood distribute the lar\-x all owr the body to the ' 

Tliey leave the muscular capillaries and enter the ^ 

tissue, from which they pass into the sarcolemma. Here > 
burrow until they reach the aponeurosis and tendons. 
first trichina: appear in the muscles about a week after in ^ 
tion, and they arc full grown in about three weeks, when 
appear curled in the sarcolemma. A capsule is formed an 
completely surrounds the parasite in about three mom is. 
Triciiina: have been known to live and to be active for froiii 
ten to twi-nty years. Calcification may take place in t if 
cajwule, IcaNing the actual worm intact, but later on t < 
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parasite itself may become calcified. The parasite is found in, 
striped muscle as a rule, and soon dies if it invades other parts 
of the body. It seems to prefer muscles with a poor glycogen 
supply, such as the masseters, to those rich in sugar; thus 
some muscles or groups of muscles are more often infected 
than others, and those principally affected are the diaphrag- 
matic pillars and remainder of the diaphragm, the Hngual arid 
laryngeal muscles, the abdominal and intercostal muscles, in 
that order of preference. 

Trichinella spiralis is found in pigs both in Europe and 
America, but not hitherto in British pigs, although some inspec- 
tion for trichinellEe is carried out in certain English abattoirs. 
As pig flesh is always coohed before consumption in Englan , 
the danger from eating infected pork is not so great here as on 
the Continent, where thin slices of raw meat may be served up 
ior human consumption. 

Sympioms.^As a rule there are few symptoms obse^ed 
in the live pig beyond some rheumaticky pains, when there 
« a heavy invasion of the muscle fibres, causing some stiffnes^ 
*niere may also be some diarrhoea, oedema, hyperpyrexia, an 
emaciation, with dyspnoea. , , 

Post mortem . — ^Diagnosis of the condition is usu^y nia 
niter slaughter by removing small pieces of suspected muse es 
nnd examining microscopically, or by means of an epidiascope. 
'Or microscopic examination the small pieces of musce are 
pressed between two slides and examined by a low power, 
"hen the parasites can be seen as oval encapsulate 
"■rth the spiral worm inside. Smoked ham should ^ e r 
treated with dilute acetic acid before an examination is , 
otherwise it may be impossible to detect the parasites, 
^^cimens for examination are usually taken froni t le pr 
0 the diaphragm near the tendinous portion, or, ai mg • 
rom the costal and abdominal musdes. Of late 
of the microscope for TrichincUa examination 
superseded by the epidiascope or trichinoscope in abattoir 
" jere a routine examination for the parasite . i 

means a picture of the suspected prcpamtion is p j 
“n a screen, and the parasite can thus be easily detected 
•"“scle fibres. 

is no known method of satisfactorj 



33^ DISEASES or THE PIG 

treatment. Kats are said to act as earners 7 ™'"" j' ' De- 
pigs may be infected from food order to 

struction of rats should therefore e teen 

reduce the possibility of pig infection. P g knackeries, 
infected from rat-contaminated matenal vent 

The thorough cooking and boding of pork mea 1 P 
any human infection. Salting alone does "“t 

parasite. In America uncooked garbage-fed p g 

percentage of infection, and all garbage of raw 

thus be welt cooked prior to feeding, and the fe g 
pork scraps discontinued. T snis, 

Trichttrh (ric/iiiira.— This parasite is also knorvn a ■ 

T. apt and T. dhpar. It is found in the pig and m 
and belongs to the whip worm genus, the anterior P , 

body being long and slender like a whip, the pos 
being the whip stock. The worm is fairly ““^ 7 “ 'tC 
its eggs develop in tlie open, becoming infective in 
weeks’ time under favourable conditions. Infection 
by ingestion of the eggs, which hatch out in the in 
The larvs pass on to the caecum, where they grow , 
adult stage, and are found with their anterior ends P 
embedded in the mucosa The eggs are passed out an 
be detected in the faeces of the host. They seldom giv 
to clinical symptoms, but in severe infections they may ca 
some unthriftiness. 

Treatment is rarely called for, but drugs like hexy re ^ 
cinol, mercurochrome, and Spirocid have been used in ^ ^ 
animals. In sheep, enemata containing benzene have e 
used, after a preliminary purgation. . , 

Bourgelatia didiicta . — ^This worm has been found ^ 
caecum and colon of pigs in India and the Far East, but i 
is known as to its effects. 


CEsophagosiomum dentatuvi. — ^Several species of this won 
have been found in the colon of pigs. They are small worn 
from 8 to 14 mm. long, and form nodules in the 
rendering them unsuitable for use as sausage casings. I 
seldom cause any clinical symptoms, and are not founo 
a rule e.xcept at post-mortem examinations. Hexylresorcin 
m 4-gramme doses is used against this worm and in expei 
mentally infected pigs a daily dose of 37 ml. per pig of a dilu 
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aqueous solution of ferrous and copper sulphate is said to be 
beneficial. A stable compound of piperazine and d ; 

sulphide given in wet or dry food uuU remo\ e o 
coides and 0. denlatmn. , . 

Steplxamims dentatus.-rUs is the kidney wonn of pig., 
and is found in the kidney pelvis, the walls of ‘>>e ■ 

and occasionally in the liver and other organs, as " , 

the spinal canal. It is found in 
countries, and is from 20 to 45 mm. long, 
are in cysts, and the eggs are passed out wi le 
host. The eggs and larvie are killed by ^ 

but infective larvE can live in moist surroun mg P 
months. The pig is infected by ingestion or through he skin 
and the parasite reaches the wall of the stomach or, if nfection 
is via the skin, the abdominal muscles. rom ® tissue 
to the liver, and after migrating through jj 

penetrates the capsule and enters the pen on . 
then penetrates the waUs of the ureter “"d >.ves m cysts 
communicating with the lumen. Some nene- 

diiring their passage through the 'j°dy. and otl 
trate the portal vessels and cause throm • X . 

found in the spleen and in the psoas muscles, as veil 

other abdominal organs. , , „ (i,n mtaneous 

Infection via the skin may cause nodules m the cutaneou^ 

tissues, with some oedema and enlargemcn 
lymph glands. Bacterial infection tay ™e 

duction of abscesses, whilst cirrhosis a 
found internally. r.rpv'ilent in 

According to Morgan, this worm is '.ijo„^es. 

Venezuelan pigs from the plains kept ar ro j-jjnev but 
The parasite is found not only in and around the kidney. 

in other organs as well. ^iwnr\-<«d in in- 

5y», />/ems.-Morgan gives in 

fected pigs as paralj'sis of tlic hindquar 

heavy infections and after a long joumc> . • affected 

PosM;ior/r»i. — Decomposition is rapu heavy 

uath the worm and in those pigs 

infestations. Cutaneous nodules ma> „rnns. Cysts or 
tonitis. with adhesions of the abdomin- ,,5* .yitii t venous 
absces;cs may be present in the liver and lungs, ^^.th a 
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hyperamia of the Uver, kidneys, and mesentenc lymph gland^ 
The Uver surface may be scarred from tracks made by the 
parasite. Cirrhosis and ascites may also be present, a 
L thrombi in the hepatic vessels. There may be some hyper 
trophy of the perirenal tissues, and the worms are found m 
and around the kidneys and ureters. The eggs may be found 

in the faeces. , , _ v.,,* 

Treatment.— "Ro satisfactory treatment is knoiyn, 
carbon tetrachloride is believed to be effective agains 
parasite when in the Uver. Preventive treatment as rarneo 
out in America against the A. suh is said to be equally e ec i 
against this worm. Spra>ing the ground with a lo per cen^ 
solution of copper sulphate is said to be effective in des » 
the lar\’se, and the draining of all moist and muddy ® ^ ^ 
spots. Pigs should be kept in pens with concrete floors, an 
these pens should be sprayed out once weekly. 

Ancylotlovia duodeuaU. — ^This is one of the hook^\o^^lS 
found in tropical and subtropical countries, and it has^ een 
found in the pig as well as in man. The parasite s life-history 
is somewhat similar to that of Ascaris, especially in the migra* 
tion of the lar\’a throughout the host's body. 

Necator americanus. — N. sutllus is regarded as the same 
worm as N. americanus. It is a hookworm which is sometimes 
found in pigs in tropical countries, but is of more importance 
as a human parasite. 

Globocephalus urosubulales.—ScveTal types of this worm are 
found in the small intestine of the pig in Europe, Amenca, 
Africa and the Far East. It is a small worm about 4 to 8 mm. 
long, and very little appears to be knowm about its patho- 
logical effects, if any. 

TrichostrougyUis instabilis has been found in the duodenum 
of the pig; it is a small worm from 4 to 7 mm. long, 
slender, and of a pale-brownish colour. The eggs are passed out 
in the fjeces of the pig. Infection is by ingestion, and the laiA'je 
penetrate the mucosa of the intestine, later returning as adult 
worms to the surface of the mucous membrane. Pigs. 
less hearily infected, show few symptoms except those of 
unthriftiness, and treatment is seldom called for, but small 
doses of carbon tetracliloride in capsular form may prove 
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Hyostrongylus rubiiiis is commonly found in the stomach 

of the pig. It is a slender reddish worm from 4 to 9 nun. ong. 

Infection is believed to occur by ingestion wth food, e c., 
the parasites burrow into the gastric mucosa, where they leea 
by blood sucking. There is some indication that is spe ^ 
causes more trouble than is generally realized, particu ar y m 


sows. 

Symptoms are seldom shown unless there is a very 
infection, when some gastritis may be set up, grea os 
of condition, diarrhcea, and inco-ordination of movemen , 
wth weakness in the hindquarters. As a rule the 
ore not present in sufficient numbers to cause sue i e » 
and they may often be seen at a post-mortem , 

when the pig’s stomach is opened- Eggs can be oun 
fsces. I 

Treatment. — Success is claimed for the use of car on 
phide given in capsules or by stomach tube in doses o 
fluid drachms per lOO lb. body weight after 1-2 is 

Phenothiazine in carefully calculated and adminis ere 
also effective. . , e 'n 

^hcistocirrus digitatus is found in the pig s , 

Eastern countries. The worm is about 40 . ajivitt 

larva burrow into the mucosa of the stomach, w 1 „;erce 
worms attack the surface of the membrane, which th y p 

the huccal lancet in order to suck in 

infestation may result in some auBemia and un 

wS is not very satisfactory. Carbon ^tmchbnde 
and copper sulphate have been tried, but m leavy 
slaughter may be the best policy. , 

Olhdanits tricuspis is also found in the s o Wales. 

and fox. andi fairly common m Scotland and Wa 

U is a very’ small rvorm, op to i mm. ‘>;^=^,^''dev.elop 
[emale ending in three or more short ^ ingestion, 

'n the uterus until their third stage. catarrhal gastritis 

An extensive infection may set up a chro 

'vith some unthriftiness and emaciation. ^.^rious drugs 

No specific treatment is knowm, Infections might 

nientioned for the treatment of stomach-w 
be tried. 


uiSEAsr.s OF Till-, no 

Metastrongylosis.— This condition IS caused by lung 

and one of ttic worms found in the lung ^ 
sironsi'l- or .11. clongntus "rjo mm. or 

'^'1^e1S:“?-io-hroimhiorm^ 
host, and arc passed out in the fmccs. y 
through Lumbricus (ttie c.arth worni) befor y 
infective stage. They develop in ''O a „ 

liberated if the earth worm is in)nrcd or dies, “"“ P'S 
infected by eating lumbricus or material oontam t d 
infective larvie. In the pig the arv.n « "Ugh 
testinal wall and are carried by the lympli to t 
glands, where they undergo another ^ ,,Sere 

again with the lympti and blood stream into the lungs, 
they grow to the adult stage. , . _ j 

The parasites are quite common in the lungs o . 

do not as a rule cause much harm. In a severe 
may set up a verminous bronchitis, loss of condi . 

retarded growth. Larva may be found in the pig s ® * 

at a post-mortem examination the worms may be q 
out of the bronchioles of the lungs when they are cut througi • 
Pale triangular areas may be found on the lung . 

the posterior border, and there may be some small no u 
the lungs caused by the parasite. ,.nrms 

Treatment is now a\'anable by means of which lunp 
as \\ ell as ascarids m the bowels can be eliminated from ^ , 

A combination of cyanacethydrazide and piperazine is 
Good feeding and fattening the pigs on a Scandinavian 
contribute to the eradication of these parasites, as the pig 
under that system are fattened indoors in buil^ngs ut 
concrete floors, where contact with the earth worm is impossi e- 
M. puiendotechis (M. 6retftv<^ma^r«s), or Chcerosirongy 
pudendotectus, is a somewhat smaller w'orm than M. 
and is found in a similar situation in the pig’s body, 
fairly \videly distributed throughout the world. 

M. salmi is a similar tyjie of worm found in pigs in Amenc^i 
China, and parts of Africa, and causes a similar condition 
that set up by M. apri. 
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A^carops sirongylina [Ardttenna strongylina) is a worm about 
10 to 20 mm. long found in the stomach of the pig. e 
intermediate hosts are beetles (sp. Aphodius, Onthophaps 
and Gymnopleunis), and pigs become infected through eating 
the infected beetles. , 

Ascarops dentaia is another worm of the same t5^pe, but 
somewhat larger than A. strongylina, and is found in pigs in 
the Eastern Archipelago. , , 

Physocephalus sexalatus is also found in the stomach ot tne 
pig, the intermediate hosts being species of beetles, an in 
fection being by ingestion. 

The Ascarops and Physocephalus worms are common 
stomach worms in pigs, and if infection is heavy t ey may 
set up gastritis in young pigs, but normally a hea y pig 
may harbour these parasites without showing any c mica 
symptoms, . , 

Simondsia paradoxa is found in small cysts ^ ® ® , 

wall of pigs. The male worm may live free in 
whilst the female has the posterior part of the body lodged 
in a small cyst in the stomach wall, with the anterior pa 
protruding. .. 

Gongylonema pulchrtm . — This worm, or G. nm a 
is often called, is found in the oesophagus embedded m me 
mucous membrane. The intermediate hosts are variou 
species of beetles, and pigs are infected by eating such ee 
It is believed that the larvjc reach the cesophagus from tne 
pig’s stomach through the blood stream. The worm does no 
set up any clinical symptoms in the pig as far as is 

Gimthostonia hispidwn is a worm about 2 me cs 
occurring in the pig's stomach, but the young worms m 
migrate through the abdominal organs, especially t ic I'c , 
where they may set up a cirrhosis if the invasion is a » 
extensive. In the stomach tlic wonns may set up som 
gastritis in weakly pigs. . , 

Setaria hernardi is a parasitic worm of the peritonea ca 
in pigs, and does not appear to have much importance. 

^lacracanlhorhyixchus hirndinacens . — The w'onn is i 
commonly knowm as Echinorhynchus gigas, and is loiincl in 
small intestine of the pig. The female wonn is 
over a fool long, and the male about 9 inches. It is a ran 
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thick worm, ™th its cuticle 

a pale reddish tint. The eggs passed m the pig = , 

in the larr-x of beetles, such as dung teetles 
and become encysted m the beetles body. P‘E. • 
by eating the grubs or tlic adult beetles harbouring . 

S its inictive^Ttage. The adult rvorm in the I«S = “ 

may cause deep penetration of the intestinal 
peritonitis, especially in severe infestations. .^_5ists in 

eggs may be found in the pig’s faaies, and treatmen 
giving vermicides such as carbon tetrachloride, or a 
that drug and nicotine sulphate. Chenopodium does n 
to have as good an effect in the treatment of this parasite 
it does when used against A . suts. 


Animal Parasites which may affect Pigs 

PROTOZOA 


Entamceba suis. 

Coccidioides immtlis. 

Eimeria zurni. 

Eifiieria deblieckt. 

Eimeria ■perminuta, 

Eimeria scabra. 

Balantidium colt. 
Trypanosoma brucet. 
Trypanosoma hrucei. 
Trypanosoma congolense. 
Trypanosoma vtvax. 
Trypanosoma simia. 
Trypanosoma vielopitagtiim. 


Flies ; 


INSECTS 


Musca domeslica. 
Chrysomyia macellaria. 
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Chrysomyia bezziana, 

Stomoxys calcitrans. 

Glossinse (various). 

Beetles: 

Dermesies lardarius \ affect cured meat (bacon an 
Dermesies voipinus ) hams). 

Lice: 

HcBinaiopiwis snis. 

Ticks: 

Boophilus decoloratus {Piroptasma Irautmanm). 
Mange mites: 

Sarcoptes scabiei (var. si«s). . 

Demodex phylloides {D. folUcnlonm) (var. sins.) 


W O R M S 


Trematodes: 

Fasciola hepatica. 

Fasciolopsis buski. 

Dicroccelium dentriticum (Distoviuin 
Opistorchis felintts. 

Clonorchis sinensis. 

Echinochasmus per/oliatus. 
Metagonimiis yokogawai. 
Paragonimus westerniani. 
Paragonimns kellicotli. 

Gastrodiscus esgypiiacus. 

Schistosoma japonicum. 


lanceolatum). 


Cestodes: 

Cysiicercus cellulose (TtCMia soliion). 

Cysticercus icnuicollis {T. hydatigena or marginata). 
Echinococcus granulosus {E. veterinorum). 


l^ematodcs: 

Ascaris lumbricoides {A. suis). 
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Strongy'loides wesieri. 

Strongyloides ransomi. 

Trichhiella spiralis. 

TricJuiris irichiura [T. suis, T. apri or T. dispar). 
Bonrgelalia diducta. 

CEsophagostomum denfatum. 

Stephaiiurus dentatus. 

Ancylosioina duodenale. 

Necator americanns {N. sttillus). 

Globocephalus (various). 

Trichostrotigylus instabilis. 

Hyoslroiigylus rttbtdtis. 

Mechtocirrus digitatus. 

Ollulantts iricuspis. 

Mdastrougylus apri. 

Metastrougylus pudendotecius. 

Meiaslrotigylus salmi. 

Ascarops sirongyh'na. 

Ascarops denlata. 

Physoceplialtts sexalalus. 

Simotidsia paraioxa. 

Gongylonema pulchrum (G. scutatum). 

Guatliostoma hispidum. 

Seiaria bernardi. 


Acanthocephala : 

MacracantJwrhyncfius hirudinacens {EchinorhyncJttts 
gigas). 
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Chapter 15 

POISONS AND POISONOUS PLANTS 


PolsosiXG may be acute, subacute or chronic, depending 
upon the amount consumed. Poisonous ^bstances may ne 
organic or inorganic, and pigs may be poisoned roug 
food or through the administration of poisonous substance 
in the form of drugs which in sublethal doses may even 
a beneadal effect on the body. The degree of poisoning vnn 
depend upon the rate of absorption, its distribution an 
accumulation in the tissues, and its elimination from the 0 y- 
IdiosjTicrasy, the species of animal and age of animal a ec 
also affect the actions of some substances. Certain poisono 
plants arc more likely to be eaten in the spring and summe 
months, and are more poisonous in the young stages; 
possess less poisonous properties when young and tender t ^ 
when fully grown. Owing to the methods adopted for reanng 
and fattening pigs, poisoning is not so likely to occur in them 


as it is in some other farm animals. 

WTien sudden deaths occur and there is reason to suspec 
poisoning, a careful post-mortem examination should be ma e 
and full notes taken of all findings. The lesions are never very 
characteristic, and generally consist of some evidence of acute 
gastro-enteritis. A chemical analysis should be undertaken, 
and for this purpose the stomach and intestines should be 
carefully tied up with the contents intact in the case of the 
smaller pigs. This is especially important in cases of^ sus- 
pected poisoning with vegetable matter. In larger animals 
the stomach and intestinal contents should be placed in a 
sealed receptacle and forwarded with a full account of the 
case for analj’sis. Portions of liver, kidney, some blood and, 
if possible, urine should also be included, and no preser\'ative 
should be used. Where poisoning is suspected in small pigs# 
and numbers are dying, it may be best to send a complete 
dead pig unopened. 

According to the late Professor Lander, the results of a 


344 
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chemical analysis are in the majority of cases 
as confirmatory evidence, as the mere discovery of 

of a poisonous substance does not necessanly mean a 

has been caused, and a chemical analysis is thus not diagnostic 
but corroborative. 

Mineral Poisons 

Arsenic.-Arsenic is found in .f 

most poisonous compounds are the hydnde an so ‘ 

compounds. Arsenious oxide, arsenious aci an . 

the commonest forms of arsenic. Arsenic may ^ , 

some rat powders and sheep dips, condition po\ 
horses, and it may contaminate water and pas u . . 
neighbourhood of metal smelting works an m 
districts. The toxic dose will depend upon the na ^ 
arsenical compound, and, according to 
proximate poisonous dose of arsenious oxide m p , 

given per os is 7-5 to 15 grains for the pig, or 0-3 g P 
absorbed from a wound. . , ^rtiennim? 

Sym^i/oms.-The symptoms of acute 
are very rapid in onset. There is a loss of 
vomiting, salivation, colic with diarrhcea, . ,if.u;iitv 

and there may be paralysis of the hindquarters, gr 

and a subnormal temperature, followed by e ' . 
more chronic form there may be some pd and 

thirst, great weakness, some joint swellings, a Ivmph 

ha;maturia. Death may occur from asphyxia due y 
exudation. . . ... ;„*pncc in- 

Post mortem.— These is a t^y degeneration 

Hammation of the mucous membrane, a tat y b „ntres 
of the liver, hidueys, heart, and even of ;^„tm- 

m some cases. In other cases there may _ tjic 

mation. There may be some lympli exudati 
mucous membrane of the mouth and fauces, rj 
trachea, producing asphyxia. .nicined magnesia 

Treatment. — Precipitated iron o.xide and siiould be 

arc specific antidotes. Lime irater. milk, egg " J , , . 
given with a purgative. Access to the poison . 

'■ented. ‘ ■ 

Arsanilic Acid used ; 


5 a food additive to promote growth m 
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pi»s (at 25 to 45 p.p.m.). can set up poisonous symptoins in he 

Central nervous sjltem leading to blindness and 

of movement. Temperature and consciousness are not affecte^. 

Antimony.-Antimony preparations have ^een us 
vermicides and as ingredients of condition powders ho® . 
and cases of poisoning by antimony in pip have . 

recorded, the symptoms being gastro-ententis and 
with some acute abdominal pain. Post-mortem lesions con 


sist of an inflammation of the mucous _ 
stomach and small intestine, a fatty degeneration of the iiv , 
i\ith impaction of the stomach. 

Tannic acid is used as a chemical antidote to antimonj . 
and treatment follows that prescribed for arsenical poisoning. 

Lead.— The common preparations of ^ 

rise to cases of poisoning in pigs are the basic car . 
lead, white lead, used in paint manufacture and m the g 
of oilcloth and linoleum. Nowadays substitutes are 
the lead preparation in linoleum manufacture.^ an 
pasture may also be contaminated by the efflu\na rom 
works, and lead from the refuse of old disused workings 
been knowm to contaminate streams and pasture-land, 
ingestion of lead bullet splashes and drinking of Vr'a er 
taining lead are also said to cause chronic lead poisoning, 
plumbism. j f Vs 

By^vater reported some lead poisoning in a herd o pig 
fed on weatings, bran and swill from a mental liospita . ^ ® 

pigs were disinclined to feed, fieces passed became blood-stained, 

black m colour and rather firm, whilst in the dead anima s a 
post-mortem examination revealed an acute gastritis on 3 • 
'Fhe live pigs showed some discoloration of the skin in p^tc es 
over the abdomen and around the ears, the discolora ion 
being a dull purple-blue, and when viewed in the shadow^ o 
the sty the discoloured skin gave the impression of ha\ang 
been rubbed uith an ordinary lead pencil. The patches 
sharply defined and only the skin was discoloured, the hair 
being the normal white colour. Some inco-ordination o 
movement was also shown by these pigs, especially in the 
hind-limbs. Some were only able to drag themselves abou 
with difficultv’ on the fore-limbs, and this stage was followed 
by prostration and death. Organs were sent for analysis to 


membrane of the 
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Professor Clough of the Royal Veterinary College Hospital, 
and lead was found to he present in the viscera, the amount 
being approximately ^ grain from an ounce of ingesta and 
organs, death being attributed to acute or subacute lead 
poisoning. The source of the poison was believed to be some 
soluble lead salt {acetate of lead ?) having inadvertently got 
into the swill, possibly from the hospital stores or dispensary. 
Only one dose is believed to have caused the trouble, and pigs 
were dying up to sixty days afterwards. 

Lead is slowly absorbed by the body tissues and is retained 
in the organs for a long time. 

Symptoms of Lead Poisoning . — These may be slow m de- 
veloping and may take two or three days before the first 
symptom appears. The animal may refuse any food and show 
signs of gastro-enteritis, with the passing of greyish-white 
fseces, salivation, convulsions and violent frenzy, blindness, 
and death. These symptoms may be slowly progressive for 
about a fortnight before there is a fatal termination. ^ The blue 
line on the gums alleged to be caused by the deposition of lead 
sulphide is not seen in animals affected with lead poisoning. 

Treatment.— T\\t advent of the sequestrating agent, calcium 
disodium ethylenediamine tetracetate, known under its pro- 
prietary name of Calcium Versenate, has greatly facilit£dcd 
the treatment of lead poisoning in all species of animals.^ The 
drug is given by slow intravenous injection if possible, but the 
subcutaneous route may be used with less rapid effect. w 
calcium versenate combines with lead {and possibly other hca\ \ 
metals) to form a soluble but non-ionizable and therefore non- 
toxic complex which is rapidly excreted. Deposited lead is 
leached from bones and organs. It is, however, very important 
to precipitate alimentary lead with oral administration o 
soluble sulphates, casein, milk or white of egg to ensure that 
further toxic absorption docs not take place. 

Convulsive symptoms can be controlled \rith chlorpromazine, 
but tliesc will in any case disapjwar with the excretion o/ jeae 
Mercury. — Mercurj’ preparations are often used medicina > 
in pigs. The mercurous chloride (calomel) is sometimes cm 
ployed as a purgative. It is generall}’ non-toxic except icn 

‘ I’cnicillamine may pro\e to be an even more cni-ctive clicl.itmc 
*y'Mance than Calcium Vensenatc. 
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very large doses are given. The bichloride is a powerful corro- 
sive (corrosive sublimate), and the biniodide is also used in 
blistering and other ointments. Mercurial salts are rapidly 
absorbed and may pass into the circulation in the form of 
albuminates, being stored mainly in the liver and kidneys. 
Elintination from the body is siow and is via the kidneys and 
intestines chiefly. Calomel is usually converted in the in- 
testines into the black sulphide, and very little of it is absorbed. 

SymJ)toms. — There is some salivation, with anasmia of the 
buccal mucous membrane and loosening of the teeth. There 
may be some soreness of the mouth, wth diarrhcea or even 
dysentery, and emaciation followed by death. In chronic 
cases symptoms may not be very pronounced for some months. 

Post inortem. — Mucous membranes may be inflamed and 
those of the stomach and intestine may even be perforated or 
ulcerated. There may be an acute peritonitis, a nephritis, and 
a diphtheritic inflammation may be seen in the large intestine, 
whilst the spleen may also be the seat of an inflammation. 

Treatment. — The administration of egg white by mouth 
precipitates the albuminate. Sulphur also acts by forming an 
insoluble sulphide. Potasrium chlorate and potassium iodide 
are also useful and help elimination of the metal from the body. 

Copper, — Copper sulphate, or blue vitriol, is the salt com- 
monly used medicinally or added to pig food, whilst copper 
arsenite or Scheele's green may sometimes be used in paint. 
Orchard sprays also contain copf)er. 

Copper is absorbed fairly quickly and is deposited in the 
liver, kidneys and lungs, elimination by the bile and urine 
being very slow. Concentrated solutions are said to act as 
irritants, whilst dilute solutions have an astringent and anti- 
septic effect, causing capillary contraction and a drying up of 
secretions. In testing livers from dead pigs Gordon and Luke 
found from 2,450 to 2,160 parts per million in two. Meal mixers 
add copper sulphate to pig meal at the rate of ^ to i lb. per tor 
as part of mineral supplements to control scouring and tc 
improve growih. (This is equal to from 50 to 100 p.p.m. o! 
copper.) There is a x'ariation in the copper content of liven 
from 35 to 264, 54 to 159, and 38 to 170. In fcetal livers then 
IS a mean value of 121 p.p.m., in baconers 99 p.p.m., and in sowi 
103 p,p.ro. In adalt pigs 40 p.p.m. is regarded as normal 



A uniform and complete mixing of the copper sulphate in the 

pig meal is not always easy. . 

Symptoms.— At first temperature remains nonnal and the 
appetite is maintained, but this is lost as the condition progre^c . 
Pigs become unsteady in their gait. Urine, which is 
small quantities, is often blood coloured. Frequen a ^ P 
are made to urinate but little is passed. Later t e anma 
become very constipated and the temperature nses o i • 
The skin becomes yellow, there are muscidar spasms, ‘ 
even paralysis of the hindquarters. This is fo o\\e y 
lapse and death. 

Post mortem . — ^This reveals a generalized icterus. 
Treatment.-Egg albumin, milk, potassium ^erncyamde, 
grape sugar or milk sugar, sulphur, iron, and amma 
coal may be used, with mucilaginous drinks. 

Zinc. — Poisoning from zinc salts is very rare. . • 

and zinc carbonate are used in paints, and zinc shp 
often used medicinally, as is zinc acetate, so u 
of zinc are absorbed by the body and may be oun 
liver, kidney and spleen. Elimination from the liver 

Symptoms.— Thtie is a loss of appetite, ^ 

mouth, vomiting, dullness and general wasting, mth dianha . 

Pest mor/em -The lesions found include some congestion 
of the lungs, gastro-enteritis, wth very watery fmees. 

Treatment . — Antidotes consist of alkaline car ‘ ’ 

which render the zinc salt insoluble. Emetics may e ^ 
to help rid the drug from the stomach, and emu c 
ease the gastro-enteritis. . 

Silver. — Silver poisoning is not important as 
are concerned. The common soluble nitrate is ‘ ! 

caustic. The chloride and bromide are used m P^'^^^S^P Y’ 
as is the cyanide, which is a dangerous poison. I rota g _ 
a non-irritant silver preparation. Small k 

of silver cause acondition of argyria, when the s ^ 

The symptoms are those of acute gastro-cntcntis, v * 

paralysis, convulsions and death. In argynsm 
anremia, indigestion, and general dchihty with cm. • • 

Sodium cliloridc is the chemical antidote, fornung • 
chloride. The salt should be diluted and not given in larg 


DISEASES OF THE PIG 


350 

doses. Other measures are similar to those recommended in 
dealing vrith mineral poisons generally. 

Barium. — Barium is used in some rat powders, in the glass 
industry, and medicinally’. The salts are not easily absorbed 
from the intestinal tract, and they act as irritants and purga- 
tives, and in toxic doses slow the heart beat, causing con- 
vulsions and death. Sodium or magnesium sulphates are the 
antidotes, forming an insoluble barium sulphate. 

Chromium. — Some chromium salts are used in making 
paints, and in chrome tanning for leather. Chrome poisoning 
causes convulsions, a lowering of the temperature, lack of 
consciousness, and death. 

Phosphorus. — Phosphorus forms part of some rat -killing pre- 
parations, and Lander gives 2*5 to 5 grains as a toxic dose for 
a pig. Phosphorus acts as an irritant to the mucous membrane 
of the bowel, and is slowly absorbed, so that symptoms are 
delayed. To.xic doses cause some vomiting, a thirst, a high 
temperature, some abdominal pain, jaundice, convulsions, 
coma and death, which may take place after several days’ 
illness. The breath, faeces and urine may be luminous in the 
dark. 

The post-mortem lesions are those of gastro-enteritis, with 
a fatty degeneration of the liver, heart, and some muscles of 
the body. 

Treatment consists in administering an emetic such as 
copper sulphate, which is also believed to act as an antidote. 
Oily purgatives must be avoided, as they promote ab- 
sorption 

Selenium. — ^The toxiaty of sodium selenite is countered by 
arsenilic acid (o 01 per cent.) against 13 p.p.m. of the selenite. 
Organic arsenicals give best protection when fed with linseed oil 
meal. It is possible that the protectiv’e action of the mucin 
content may help. 

Acids and Alkalis. — ^These exert their effect when in con- 
centrated form, owing to their chemical action upon liv’ing 
tissue. They attract water and thus act as dehydrants, the 
acids coa^lating protein and the alkalis decomposing fats 
and proteins. Living tissue is destroyed, and a local lesion 
is left. Vomiting, colicky pains, diarrhcea, and exhaustion 
fo owed by death, are the symptoms usually observed in 
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poisoning from these causes. Caustic soda may cause per- 
foration of the lining of the stomach and bowel. 

Treatment.—Acid poisoning is treated by dilute alkalis 
such as chalk, burnt magnesia, a weak soda or soap solution. 
Alkali poisoning is counteracted by very weak acid solutions 
such as vinegar, followed by oils. 

Salt Poisoning.— This is of importance in the pig, as salt is 
a likely ingredient of swill, and many cases of swill poisoning 
are undoubtedly due to some of the sodium chloride, sulphate, 
potash, etc., which may be contained in the swill. Brine has 
also been blamed for poisoning pigs, but it is believed that the 
trouble in such cases has been due to the bacteria containe 
in the brine rather than to the salt. Some doubt also exists 
as to the toxic dose for pigs; some say that from 2 to 8 oz, 
of salt will produce poisonous symptoms in pigs, other authori- 
ties give from 4 to 8 oz. as a poisonous dose. Professor 
Wooldridge gave a pig six consecutive 3-oz. doses of sa t 
without observing any ill-effects. Professor Lander quotes 
a similar instance of large doses of salt having no ill-effects on 
the pig, and doubts the possibility of many of the so-called salt 
poisoning cases being due to sodium chloride poisoning, as 
brines may contain organic poisons derived from the decom- 
position of proteins. . , 

Jbc control of water intake by pigs and the addition o 
sodium chloride to the ration does produce salt poisoning as as 
been shown by some American experiments. Syniptoms are 
produced by as little as 2-5 per cent, sodium chloride in swill 
'^hen water intake is restricted. Sodium propionate fed m a 
4 per cent, concentration also sets up clinical symptoms ot 
poisoning. Microscopic changes take place in the cere ra 

‘cortex, such as cedema and eosinophilic meningo-encephalitis. 

Brine poisoning is known in pigs. fn 

poisoning in pigs after having had large quantities of bnn 

leir food. He gives the toxic dose of common salt for 

^ g. per kg. of the body weight. Frdhner gives P 

0 250 g. of common salt as being fatal to pigs. 

that fish meal containing as much as 15 to ^ 7’5 I 
oent. of sodium chloride causes deleterious effects P 
' '^bt fever and lesions in the central ncr\’ous system 
^ up by the administration of salt to pigs. B m nc 
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obstinate constipation were set wp in pigs Iiaving had 400 g. 
of brine {60 to 80 g. sodium chloride) each for eight days. 
There seems no doubt that pigs arc fairly susceptible to salt 
poisoning. 

Concentrated solutions of salt, when in the alimentary 
canal, cause an increased flow of water from the tissues, 
setting up some irritation and vomiting. 

Symptoms . — There is a lack of appetite, thirst, champing 
of the jaws and salivation. Diarrhcea may or may not be 
present. The pigs sit on the hindquarters, then roll over on 
to their sides. The pupils dilate, sight is lost, convnilsions and 
paralysis of the hindquarters set in. The symptoms are 
rapid in onset, and death takes place within three days. 

Post mortem . — ^There is an acute gastro-enteritis, with 
hyperamia in the meninges. The blood coagulates rapidly. 

Treatment — ^Fresh clean water should be allowed to the 
animals affected, and the animals given some demulcents, the 
oflending food or suspected substance being removed. 

Meningo-encephali^ ol swine.— This affects pigs just after 
weaning, and may lead to con\TiJsions and death within 24 
hours. Store pigs have also developed the condition after 
being fed with a proprietary pig meal containing 7*2 per cent, 
of common salt. Withholding the food concerned stops the 
disease from spreading in the herd. Experimentally, the 
feeding of pigs on diets containing from 5 to 9 per cent, of 
common ssdt, without any water, has set up the condition. 
Rac, Bray and Lynch also reported a meningo-encephalitis 
eosinophilica in pigs due to eating salt-contaminated whey. 
Here serum examinations showed it was the sodium concen- 
tration alone that increased. 

Symptoms . — ^Affected animals stand still uith a strained 
expression, this being followed by champing of the jaws, froth- 
ing at the mouth, violent muscu^r tremors, backward move- 
ments and collapse. This kind of fit recurs often, and in be- 
tween bouts the pig wanders blindly round the pen. 

Post mortem . — ^There are no significant naked-eye changes, 
but histologically the brain shows a non-suppurative encephali- 
^ with perivascular cuffing and some degeneration of neurones. 
This IS most severe in the front part of the cerebrum. Vascular 
cuffs consist of about 90 per cent, eosinophil leucocytes with 
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some round cells, but no inclusions or bacteria. Neutralization 
tests show the disease fails to neutralize egg-adapted strains of 
the Aujesky’s disease vims. 

Sodium and Potassium. — Some of these substances may 
be used in brine, and sodium nitrate is also used as a manure. 
They may be present in pig swill, and give rise to symptoms 
similar to those for salt poisoning, and the treatment is also 
similar. It is possible that many cases of salt poisoning are 
due to sodium or potassium nitrate rather than to sodium 
chloride. 


Potassium nitrate is toxic for pigs when given in over 30 g. 
doses. The therapeutic dose is from i to 4 g. Poisonous 
doses produce nausea, vomiting, diarrhoea, and a suppression 
of the urine. 


Sodium fluoride, which is used as a worm remedy for 
pigs, can set up symptoms of poisoning, if the dmg is given 
in excessive doses. The symptoms resemble those described 
here, with great weakness, muscular tremors, and death. As 
IS the case with many poisonings, lesions of gastro-enteritis 
are found on post-mortem examination, with congestion of the 
kidneys and liver. 


Sulphur. — Sulphur is often used medicinally, and in large 
doses is apt to cause poisonous symptoms. The gastric juices 
do not act upon free sulphur, but it is converted into a soluble 
sulphide in the intestine and is further reduced to sulphuretted 
Hydrogen, which is intensely poisonous. 

Spnpioms. — These come on fairly rapidly and consist of 
vomition, diarrhoea and dysentery, coma and death, 

post-mortem lesions found are those of an acute 
gastro-enteritis, the blood is dark in colour and does not 
ca^ly clot, and sulphur particles are found in the stomach 
intestines, as well as the faeces. The body tissues sme 
0 sulphuretted hydrogen. .j 

Treatment. — ^This consists in giving eggs in milk, castor 01 . 
isi^th subnitrate, flour gruel, rice-water enemata. _ 

^orine. Bromine, Iodine. — Poisoning by these su ^ 

J keir compounds is very rare, and only occur 
*"66 doses are given. Chlorine and bromine 1 
oncentrated vapour are dangero^, he discharge of 

>stcm primarily, causing coughing and 
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bloody mucus, coma and death. lodism occurs following 
repeated administration of large doses of iodine, and is marked 
by nasal catarrh, pharyngitis and catarrh of the alimentary 
tract, a general w’eakness and emaciation. 

In treating these conditions boiled starch has been recom- 
mended for fixing free iodine, whilst small quantities of 
sulphuretted hydrogen or ammonia act as chemical antidotes 
against chlorine and bromine. Alcohol or ether vapour is said 
to be preferable, owing to the toxic nature of the sulphuretted 
hydrogen and ammonia. 

Carbon Monoxide. — Carbonic oxide is formed in the incom- 
plete combustion of carbon, and is contained in producer gas, 
coal gas, and water gas, and is a constituent of choke damp. 
It is rapidly absorbed by the pulmonary mucosa and passes 
into the blood stream in the form of carbo.xyhzemoglobin. 
The stability of this latter product prevents oxygenation of the 
blood, and an atmosphere containing over 3 per cent, is highly 
poisonous. 

Treatment consists in the administration of o.xygen, or 
electrical treatment with one electrode (positive) in the 
rectum and the other (negative) in the mouth. 

Coal Tar Pitch Poisoning. — Coal tar (Pix carbonis) is 
obtained by the destructive distillation of bituminous coal. Its 
chief constituents are benzene (CgHg), phenols, cresols, naph- 
thalene, anthracene, aniline, pyridine, acridine, carbazole, 
thiophene, etc. Cases of poisoning in pigs by coal tar pitch 
have been described by three .‘\merican veterinarians. Four 
separate outbreaks have been recorded in which bacteriological 
examination failed to reveal any cause, whilst the possibility of 
plant or fodder poison was also eliminated. It w'as established 
that in two out of the four outbreaks recorded the pigs had 
access to the remains of clay pigeons used by gun clubs. 
These clay pigeons were found to be composed of coal 
tar pitch and a protective layer of calcimine. Group 
feeding experiments were carried out, using the remains of 
clay pigeons, commercial coal tar pitch, and lead shot. Copper 
was excluded as a possible exciting factor, and lead shot failed 
to produce any liver lesions. Pigs fed on a diet containing 
powdered clay pigeons and commercial coal tar pitch showed 
identical symptoms and lesions exhibited by the naturally 
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affected pigs. Luke describes a case where old railway sleepers 
had been used as flooring in pig pens. These sleepers were 
levelled off with pitch, which was eaten by some unthriftj' pigs. 

Symptoms . — ^These are characterized by inappetence, dull- 
ness with the usual signs of general unthriftiness and pain, 
a rough coat, tucked up abdomen and great weakness. Death 
may take place in a few hours. The condition seems to affect 
young pigs between the ages of six to twenty weeks, and has 
little effect upon adult pigs. _ 

Post The most characteristic lesion is in the liver, 

in the form of a central necrosis of the hepatic lobules, giving 
the organ a red or mottled appearance, which affects the whole 
liver in severe cases. Other lesions are jaundice of the su - 
cutaneous tissues, oedema and a marginal congestion o t e 
lymph nodes, with a straw-coloured liquid in the abdomina 
cavity. 

TreatmcnL—T\it observers who described the American 
outbreaks do not mention any specific line of treatment. Coa 
tar products have long been known to produce poisonous eflec s 
when animals are given an overdose. Sulphates of magnw 
ium or of sodium are the recognized suitable antidotes to the 
creosote poisonings. (See Carbolic Acid.) Olive oil and lime 
water may be given orally, and stimulants to ^va^d off collapse. 
Other antidotes which may be used are saccharate o ime, 
vinegar, camphorated oil. Sulphate of sodium may be 
dermically injected, but magnesium sulphate solutions shou 
be given per os, o\ving to possible toxic action if injecte un er 
the skin. 

Organic Poisons 

Hydrocyanic Acid. — Prussic acid is one of the most poweriul 
poisons, and it may be generated from certain plants un er 
special conditions. It occurs in the vegetable kingdom in 
combination in the form of a cyanogcnctic glucoside. ine 
gUicoside, when hydrolysed by dilute acids or by the action 
of enzymes, is decomposed and yields sugars and ot ler pro- 
ducts. including hydrocyanic acid. The clieny; laurel is a 
plant containing amygdalin, the glucoside of the bitter a • 
Others are the Java or Rangoon bean, a spcacs o %c c j, 
^'llet. maize, common flax, and the mutter pea. Linseed cake 
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is only poisonous under exceptional conditions, as it yields 
but a small percentage of hydrocyanic acid. Poisoning only 
occurs after the pulped mass has been masticated at body 
temperature, when conditions are favourable for fermen- 
tation. 

Hydrocyanic acid and its soluble salts are absorbed tlirough 
the skin, and the vapour is rapidly absorbed via the lungs. 
Respiration is at first accelerated and then speedily inhibited. 
Elimination takes place through the lungs, the exhaled air 
having a characteristic faint almond-Hke odour. 

Symptoms . — Large doses act very rapidly, producing an 
arrest of the heart beat in diastole, with paralysis. ^Vhen the 
poison is given by the mouth it causes salivation, vomition, 
convulsions, spasms, vertigo, paralysis, cessation of respira- 
tions and heart beat. 

Post mortem . — Animals dead from hydrocyanic acid poison- 
ing show gastro-enteritis, hyi>erjemia of the central nervous 
system, inflammation of the heart muscle, congestion of the 
lungs, and the blood b black and oily, whilst gas bubbles are 
found in the heart cavities, and a smell of bitter almonds b 
given off by the body tissues. 

Treatment . — ^Freshly precipitated ferrous hydrate made by 
mixing iron sulphate and solution of potassium is an antidote. 
Ether and chloroform vapours, ammonia, atropine, the injec- 
tion of sodium sulphide and sodium thiosulphate may be 
used also, and emetics or the use of the stomach pump to 
clear out the stomach contents. As a rule the condition is 
so rapidly fatal that treatment cannot be resorted to. Where 
pigs have been fed on a ration containing some cheap 
bargain such as Chilean peas, or foods containing Java 
beans or mutter pea, numbers of the animals may be found 
dead, having exhibited little symptoms of illness. The 
offending food should be destroyed, and not fed to any other 
animals. 

Caiholic Acid. — ^Phenol compounds are largely used as dis- 
infectants, and crude creosote b used for impregnating wood 
fences and timber. Coke-oven and gas-works effluents may also 
contaminate water. The poisonous properties of phenol ^vill 
depend largely upon the channel of absorption and the dilution 
of the chemical. 
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Symptoms.— 'Xht concentrated carbolic acid is a violent 
corrosive which precipitates albumins, and is more penetrat- 
ing than any corrosive. Shock and collapse may follow large 
doses. Dilute doses cause tetanic convulsions, chorea, paralysis 
and death. 

Post mortem . — Intense gastro-enteritis wth pallor of the 
pharynx and oesophagus, and a distinct smell of carbolic acid 
in the viscera. 

Treatment . — Sodium sulphate is used as an antidote, so as 
to facilitate the formation of sulpho-carbolates in the urine, 
as carbolic acid is eliminated in the form of sulphuric acid 
derivatives. Lime sucrate and intravenous injections of 
ammonia have also been used. Other agents are zinc sulphate, 
egg albumin, milk, chlorodyne and lime water. Strong pur- 
gatives and whisky and oil of turpentine have also given good 
results. 

Strychnine.— The alkaloid strychnine is found with others 
in the seeds of the Strychnos mix vomica in the Far East and 
in various seeds of Loganiaceie in the East. The drug is use 
medicinally, and vermin powders often contain strychnine. 
Strychnine is slowly absorbed through the intact skin, bu 
rapidly through mucous membranes, and is quickly trans- 
ported via the blood to the central nervous system and organs. 
It is not rapidly eliminated; after passing into the saliva and 
urine, elimination may not be complete for about three days. 
The drug thus exercises a cumulative effect. The toxic ose 
for the pig, according to Kaufmann, is 0 'i 5 to o 75 gram o 
strychnine, and from 60 to 90 grains of nux vomica. 

Stimulation of the motor cells of the spina 
cord, resulting in tetanic spasms, during which the back may 
be curved (opisthotonos), with tense muscles and great n^clity 
of the limbs. There may be some vomiting and a s ig 1 rise 
in temperature. Respirations may be arrested and death may 
result from asphyxiation. 

Treatment , — Emetics to remove the poison. 

General anaesthesia under barbiturates may be nee c ' 

should be supported by sedation with chloral hydrate or c i 
promazine until the strj'chnine has been eliminated. 

Santonin,— Santonin is the active principle of tbc timNcr 
beads of the shrub Santonica {ArUmisia maritima). and is useo 
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as a vermicide in pigs. Symptoms of poisoning may occur 
when an overdose is given, and may sometimes prove fatal. 
It causes epileptiform convulsions and clonic spasms, when 
the respirations may be interfered with and death may occur. 
It gives a blood-red colour to the urine and may also cause a 
temporary blindness. 

Treatment is by emetics and purgatives, the convulsive 
symptoms being prevented by chloroform, chloral or bromide. 

Sulphaguanidine. — In certain experiments with this drug 
in the treatment of infectious enteritis in pigs Kemkamp and 
Roepke report toxic symptoms following the administration 
of a dose exceeding 2 grammes per 10 lb. body weight per day. 
These symptoms they describe as inappetence, followed by 
locomotor inco-ordination, characterised by a stiff upward and 
fonvard stride of the hind-legs, rrith general weakness, leading 
to death, A post-mortem examination revealed signs of 
nephrosis. 

Sulphaguanidine is apparently not readily absorbed, but 
a considerable proportion is excreted via the kidneys. 

Warfarin, — Although the rat poison “ Warfarin ” is said 
to be non-poisonous to domestic animals, cases of deaths in 
pigs due to eating meal containing this rodenticide are know'n. 
It usually happens when young pigs accidentally obtain access 
to some food containing Warfarin. This substance (3(alpha- 
acetonyl benzyl)-4-oxycoumarin) is obtained from dicoumarin, 
the active ingredient said to be responsible for sweet clover 
disease in cattle. The effect of Warfarin on the animal body 
is to cause capillary damage. The formation of prothrombin 
is prevented, and hemorrhage is often the cause of death. It 
is therefore particularly necessary to prevent the little pigs 
from obtaining any meal dosed irith rodenticide at castration 
time. 

According to Miss Susan T. Clark, B.Sc., M.R.C.V.S., of the 
Royal (Dick) School of Veterinary Studies, Edinburgh Uni- 
versity, several small daily doses of Warfarin have been shouTi 
to be more effective on rats than doses on alternate days for a 
short period. She quotes an optimum dose for rats of 5 mg. 
per kg. body-weight over a period of five consecutive days, so 
as to cause death in from 2 to 12 days. A single dose of 15 to 
500 mg. per kg. body-weight has only slight effects, killing only 
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10 out of 240 rats. Miss Clark found the deaths of 5 piglets in 
a litter of ii to follow on the consumption of lb. of meal 
containing 0'025 per cent, of Warfarin — a total of 180 mg. of 
the poison. Each piglet could have eaten an average amount 
of about 30 mg. of pure Warfarin over a period of several hours. 
In other cases quoted, the little pigs had access to the baited 
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I'lG. 95. — Warcauin Poisoning. Abdominal Ha:MORRn.*iGL. 
"The intestines are deflected to show extensive hremorrhagic 
nght abdominal wall. 


for about twelve days before castration The work of 
Stableforth at the Veterinary Laboratory of tlie . mis ly 
Agriculture and Fisheries shows that single doses o up to j 
™g- per kg. body-weight fails to produce any effects, but - 
of 0-4 mg. per kg. body-weight if given daily for 5 

produce sjnnptoras of Warfarin poisoning, and in . i’ 

-Icatli. Miss Clark is of the opinion that even small amounts 
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of Warfarin taken as a single dose over a period of a few hours 
can have a toxic effect within three to six days. 

Greer reports hou’ three store pigs of 100 3 b. 3 i ve-\yejght each 
were fed in error a bucketful of Warfarin poisoned meal, Tlie 
mistake was discovered an hour later, and two hours after that 
each pig was given 20 mg. of vitamin K analogue. No sjTup- 
toms appeared, and when these pigs were mixed with others, and 



[5 T. Ctatk mnJ K. S. Hood. 

Fio. 96 — ^Warfarin Poisonixc. 

The neck ol a \oung pig dissected to show haemorrhagic area. 


fighting took place, this did not provoke an}’ Ji®morrhages in 
the Warfarin fed pigs. 

SyjH/>fc>jjjs.— Swellings appear on various parts of tlie body 
clue to subcutaneous hamorrhage and hsematomata. Recently 
castrated pjgs bleed from the severed spermatic vessels, and 
any bumps or bruises result in hemorrhage. If the skin is 
intact and the intake of Warfarin is not too great, some pigs 
ma\ recover in a few days. (In rats the poison is said to have 
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effects on the heart muscle.) Warfarin also aftects the liver 
and other tissues. Death in the affected piglets usually occurs 
from hemorrhage and the resulting anaemia. 

Post mortem.— The carcase and organs appear very pale 
and anemic, with some free blood in the body cavities as ve 
as subcutaneously. Hsematoma and haemorrhages are oun 
on various parts of the body, the limbs, and the intestin wa s 



p,£. Q7 ^Warfarin Poisoning. 

, hinrl-lcES of a pig showiiiR c.xtcnbivc 
•n. hm'd-lcg. 

may also show patchy hemorrhages, whilst the stomach is full 

ol recently consumed meal. meals should be 

rrca/me«(.— Acces consumed the 

prevented at <>"«• ,i,„e 

suspected meal s'.mmd 1^ possibilitv o( bruising so 
eL"ny!"®A“lxXd meal may help the pigs to recover. Tl.e 
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coiigula.tion of the blood can be restored by the intravenous 
injection of defibrinated blood from normal pigs, or by citrated 
blood (3 per cent, sodium citrate per litre), and even serum 
way be useful. Dried pig scrum fed powdered in small 
quantities in a meal is worth trying, but unfortunately these 
treatments are hardly warranted unless the pigs arc very 
valuable, and the commercial production of dried pig blood- 
serum is not even in its infancy yet. 

Chlorinated Hydrocarbon Insecticides. — number of these 
preparations ^vhich are prepared by chlorination of various 
hj’drocarbon compounds are in iiide use as long-acting insecti- 
cides. The group includes the substances known as DDT, 
BHC, Aldrin and Dieldrin. 

Z>Z>T {Dichlore-di-phenyl-trichloroelhane ). — This is a ^vhite 
crystalline solid, insoluble in water but soluble in v'arious organic 
compounds and fats. Commercial preparations containing 
DDT are well knov\Ti and are used for controlling ectoparasites 
of plants and animals. Toxic amounts of DDT cause death by 
excitation of the central nervous system, followed by depression 
and respiratory’ failure. Ventricular fibrillation as a cause of 
death from DDT poisoning is usually found in dogs. Chronic 
poisoning causes liver damage. The pig appears to be somewhat 
resistant to the toxic effects of DDT. They have been fed 'with 
doses of 0'5 g per kg. without ill effect and have been sprayed 
with 5 per cent DDT solutions without harm. Nevertheless, 
the possibility of symptoms of poisoning following repeated use 
of DDT preparations, particularly on young pigs, must be kept 
in mind. 

BHC {Benzeae Hexachloridc ). — This is a w’ax)’ solid, light- 
brown to white in colour, with a musty odour, insoluble in ’ivater 
but soluble in fats and organic substances. Commercial pre- 
parations containing BHC are on the market, usually as 5 per 
cent powders for lice control in pigs and other animals. BHC 
vs believed to be less toxic than DDT The toxic S3Tnptoms 
are dullness, inco-ordination of movement, convulsions and 
death. Repeated spraying of pigs wath a i 5 per cent- solution 
has not proved harmful. 

Ald^ and Dieldrin. — ^These are chlorinated naphthalene 

eri\ atives The former is a whitish solid with a pine-oil odour 
an IS one of the most toxic of this group for domesticated 
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animals, though pigs appear to be relatively resistant. Diclflriu 
is chemically similar to Aldrin, being a white odourless solid. 
The toxic dose of young pigs according to Gamer (1957) 

25 to 50 mg. per kg. body weight. Both substances can be 
absorbed through the intact skin to produce symptoms similar 
to DDT and BHC. 

Treatment in cases of poisoning by this group should aim at 
controUing convulsions by means of drugs depressing the central 
nervous system and keeping the animals in a quiet place. The 
source of intoxication should be removed and, if necessary, the 


skin of the patient cleansed. Calcium borogluconate injections 
are of value in neutralizing the effects of serum potassium rise. 
Saline purgatives should also be administered. 

Organophosphorus Insecticides. — ^This group includes numer- 
ous compounds consisting of derivatives of phosphoric an 
thiophosphoric acids, which are as toxic as the chlorinated hydro- 
carbons, Their action is due to their ability to inhibit cholin- 
esterase, an enzyme which hydrolyses acetylcholine. They arc 
readily absorbed by all routes, some having a direct and rapu 
inhibitory effect while others are converted, after absorption, 
into inhibitory compounds producing delayed effects. 

Symptoms are due to excess retention of acetylcho me 
with over-activity of parasympathetic nerves. Salivation, 
vomiting, abdominal pain and diarrheea are seen. ^ uscu ar 
twitchings may also be noticed as well as lung embarrassmen 

which leads to death from respiratory failure. ru fit 

Treatment. — As a specific antidote, atropine will be o ei^ 

in controlling the abdominal and respiratorj' symptoms. Inc 
source must be removed and animals decontaminated. 

Dinitro-compounds (Weedkillers). — ^These herbicides, ^ 

include 2.4-dinitrophenol (DNP). 2.4-dinitro-orthocrcsol (DiN^ 
nr DNOC) and 2-sec-butyl-4,6-dinitrophenol (Di h 
widely used as agricultural and horticultural sprays. 
tion in animals can take place through most routes, 

’ng the intact skin, and the toxic agent may be , 

notion because of the slow rate of detoxication. * c irr < 
I’apworth (1953) state that the single, oral, lethal dose for 
is between 50 and 100 mg. per kg. 

Symptoms. — ^These substances act as a stunuK 
i^lhin which soon leads to listlessncss, loss of appcti 
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activity, rapid 

death. The temperature is raised, especially 

frruhiiriK.-There is no spe^c 
must he largely sjmiptomatic. The ^ quiet 

cool as possible. Sedatives may be given to keep them q 
and gluLsaline injected to combat dehydration 

Sabffistrol Poisoning in P'P .’’f’p jo.immmi 

Taylorand Gordon. per 

per ton of food, plus thyuozme 0 672 g. per ^ {^e 

lb. and 0-3 mg. per lb.), showed poisoning symptoms m 

second week of the experiment. nersistent 

Syiiipfoiiis.— These appear suddenly, ^ 1 jeu,. 

straining anore.xia. difficult respiration 

perature. Rectal eversion with necrosis „ 

hind limbs, the legs being abducted, and ; 

of pain on palpation of the hypogastnc region, ^ter p g 
stow incontinence and anuria Mowed by collapse and 

^“posf iiicrfr,.. .-Carcases are poor in appearance, w^h bloody 
exudate in the thorax, a clear straw-coloured Bmd m tto 
abdominal cavity, and cedema of the *'“eto'. 

Heart is hypertrophied and weight increased up to 4 P 
plus epicardial hasmorrhages and blood*congestion , 

mesenter>'. Kidneys enlarged to a|x)ut 24 per cent, co S 
and having petechial hsemorrhages in the cortex. U eru 
and bladder very distended. The pelvic urethra enlarged ana 
thickened in the mucosa. Prostate gland and . 

grossly enlarged. The thyroid glands were 30 per cen ■ 
in the stilboestrol and thyroxine-fed pigs than in the con ro s- 
The obvious treatment is to withhold such substances irom 
the pig ration. 


Poisonous Plants 

Yew.— The leaves of the yew tree (Taxm baccala) and 
its varieties contain an active principle, taxine.^ - ^ 

loid is only found in small quantities in the berries. Taxine 
acts as a narcotic, producing paral3^is of the respiratory cen e 
and death by suffocation. The toxic dose for the pig, according 
to Comerin, is 22 grains per lb. body weight. 



darnel in pigs are foaming at the mouth, convulsions and par- 
alysis. There is acute gastro-enteritis and congestion of the 
lungs noticeable at a post-mortem examination. 

Maize . — ^The male flowers are said to be dangerous, resulting 
in urinary troubles. Young maize is said to be capable of 
generating hydrocyanic, acid. Mouldy maize has been accused 
of causing vulvovaginitis in pigs. 

Millet . — This contains a cyanogenetic glucoside, diunn, 
from which hydrocyanic acid is formed by the action of enzymes. 

Trefoil [Medicago denticulata) and lucerne [Medicago 
saliva) have been blamed for causing a dermatitis in white 
pigs, the dermatitis appearing behind the pig's ears and along 
the back. The condition is said to clear up when the pigs are 
removed to pastures where there are no legumes. 

Aconitum . — Aconiiion napellus, monk’s hood or wolf's bane, 
is dangerous owing to the alkaloid aconitine it contains. 
It is present in the root in a larger proportion than in the 
leaves and stem, etc. It is rapidly absorbed by the body 
and slowly eliminated by the kidneys. It causes salivation, 
champing of the jaws, vonution and purgation, a weakening 
of the heart beat, paralysis, and death from asphyxia. 

Treatment consists in the giving of such physiological 
antidotes as digitalis, ether, or atropine, with warmth and 
friction to stimulate circulation of the blood. Tannin and 
potassium iodide may be given in the hope that the alkaloid 
wall be precipitated. 

Hellebore. — Ail parts of this plant are poisonous, in particu- 
lar the root, from which extracts are made. Toxic doses cause 
dysentery, salivation, vomiting, diuresis, ivith an action on 
the heart similar to that of digitalis. 

Treatment consists in giving purgatives, demulcents and 
stimulants. 

Delphiniuni. — Stavesacre, or Delphinium staphysagria, has 
four alkaloids present in its seeds. The powdered seeds are 
used against lice. The poisoning symptoms resemble those 
of aconite. 

Com Cockle (Lychnis This plant and those of the 

genera Saponaria, Arenaria, and Stellaria are poisonous. The 
grains may sometimes become mixed with cereals and be fed 
to animals. The poisonous properties are due to glucosides 
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of the saponin type, which in the body cause hemolysis and 
paralysis. According to Comevin, the toxic dose for the pig 
is 7 grains of the flour per lb. body weight. Large doses 
may be thrown out by vomition, but repeated small doses 
cause chronic poisoning. Acute poisoning shows itself by 
symptoms such as copious salivation, high temperature, 
ansemia of the mucous membranes, accelerated respirations, 
diarrhoea, muscular tremors, loss of motor and sensory powers, 
and death. 

Treatment consists in removing the cause, giving purgatives. 


opiates and stimulants. 

Meliacese— This order comprises the Chinese umbrella 
tree [Melia azedarach), whose seeds are poisonous when fed to 
pigs. Azadirachta indica is a drastic purgative and anthel- 
mintic. Poisoning causes gastro-enteritis with symptoms o 
nausea, vomiting, colic and tympanites, followed by diarrhoea, 
convulsions, uncertainty of gait, and great thirst. 

Lathyiism. — Several varieties of the mutter pea {Lat lyrits 
sativus, L. cicera, and L. clymenym) are known to be poisonous, 
and they may be brought to Great Britain with cerea s. e 
seeds are the most dangerous part of the plant, and the poison 
is not destroyed by boiling or drying. Toxic conditions are 
produced more rapidly when the meal is fed rather than the 


whole pea. . . ... 

Symptoms . — ^These are blowing, a staggering gai , wi 1 
weakness in the hindquarters and later paralysis of he iin 
limbs, dyspnoea, blindness, and death. The symp oms o 
lathyrism are said to be produced when considera e proper 
tions of the peas are fed for some time, and symptoms o 
not appear for a time after the feeding of the peas has been 
discontinued. . . ... 

Tost mortem . — Lesions are those of gastntis, wi 1 
enteritis. There is some congestion of the lungs, rone 11 
la^rynx, with some congestion of the meninges. 

Treatment .— only treatment of any use is the removal 

of the offending food. ,.11 ,*:i 1,0c 

Lentil Poisoning. — Ervtnn ervilia, or the b^tar ci , 
been accused of causing poisoning in pigs witi s>mp ° 
somnolence, coma, interrupted by muscular 
and vomition. Pigs are said to acquire a tolerance after a tin . 
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of the saponin type, which in the body cause hjemolysis and 
paralysis. According to Cornevin, the toxic dose for the pig 
is 7 grains of the flour per lb. body weight. Large doses 
may be thrown out by vomition, but repeated small doses 
cause chronic poisoning. Acute poisoning shows itself by 
symptoms such as copious salivation, high temperature, 
anemia of the mucous membranes, accelerated respirations, 
diarrhoea, muscular tremors, loss of motor and sensory powers, 
and death. 

Treatment consists in removing the cause, giving purgatives, 
opiates and stimulants. 

Meliacea.— This order comprises the Chinese umbrella 
tree [Melia azedarach), whose seeds are poisonous when fed to 
pigs. Azadirachta indica is a drastic purgative and anthe - 
mintic. Poisoning causes gastro-cnteritis with symptoms o 
nausea, vomiting, colic and tympanites, followed by diarrhoea, 
convulsions, uncertainty of gait, and great thirst. 

Lathyrism. — Several varieties of the mutter pea [Lett tyrns 
snh’wns, L. cicera, and I. clymenym) are known to be poisonous, 
and they may be brought to Great Britain \vith cereals. le 
seeds are the most dangerous part of the plant, and the poison 
is not destroyed by boiling or drying. Toxic conditions are 
produced more rapidly when the meal is fed rather than le 
whole pea. . . . , 

Symptoms. — ^These are blowing, a staggering gai , wi 1 
weakness in the hindquarters and later paralysis of the hmcl 
limbs, dyspnoea, blindness, and death. The ° 

lathyrism are said to be produced when considerable propor- 
tions of the peas are fed for some time, and symptoms do 
not appear for a time after the feeding of the peas has been 

discontinued. . . ... 

Postmortem. — ^Lesions arc those of gastritis, wi 1 some 
enteritis. There is some congestion of the lungs, bronclii and 
larynx, with some congestion of the meninges. 

Treatment. — ^The only treatment of any use is the r 
of the offending food. , . 1 i .*:i 

Lentil Poisoning. — Ervum ervilta, or the b^tar er , • 
l^ccn accused of causing poisoning in pigs wth s>mp ” 
somnolence, coma, interrupted by muscular tremors, nausea 
and vomition. Pigs are said to acquire a tolerance after a tim . 
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Hcinlock PoisoaiDg. — The common Conium maculaUun, or 
spotted hemlock, is poisonoas especially in the green state, the 
active alkaloid being conine. 

Symptoms . — Conine produces paralysis of the motor ner\'e 
endings, vdih sjTnptoms of prostration, inability to move, 
coldness, slowness in breathing, U\'id mucous membranes, 
paralysis, especiall}^ of the hindquarters. 

Treatment . — Emetics and purgatives. Tannic add to 
remove the alkaloid; warmth and stimulants. 

Dropwort Poisoning . — (Enanihe crocafa, or the water drop- 
wort, may cause poisoning if the roots are consumed by pigs. 
The juice of the dropwort has a very irritant effect on the 
skin. The active prindple of dropwort poisoning is cenantho- 
to.xin, with a rapid effect like cj’anide poisoning- Comevdn 
gives the toxic dose of the root for the pig as 0‘I5 per cent, of 
the body rveight. S3rmptomsof poisoning come on v’ery rapidly, 
with foaming at the mouth, labored respirations, spasmodic 
contraction of the limbs, delirium and death. Post-mortem 
lesions are few, and consist in some congestion of the ners’ous 
centres, whilst eccbjunosed patches may be found in the 
abdominal viscera. 

Wild CherviL — Asses' parsley, or Charophyllum syJvesiris 
{Anihriscus sytvestris), is a common British member of the 
Umbellifer®, and it has been said to cause poisonous symptoms 
in pigs. Pigs eating the green plant may show sjTOptoms of 
paralysis, dilatation of the pupils, refusal of food and enteritis. 
An acute gastro-enteritis may be found on post-mortem 
examination. 

CompositaB. — ^Members of this order, including Xanthinm 
canadense (coddebur), have been accused of poisoning in pigs. 
Pigs eating the seedlings of the cocklebur are reported to have 
sncctmibed soon a/ten\'ards. 

Convolvnlns . — ConvolvuJus scammonia and Convolvulus 
jalapa contain a glucoside, convoUTilin and jalapin respecti\'ely. 
They are drastic purgatives, but in very large doses when they 
encounter insufficient bile they have an astringent effect. 
The convolvulus, bindweed or laplove is said to be dangerous 
to pigs. Animals eating the plant displa3’ loss of appetite, 
attempts at vomition, great dullness and death. A p>ost- 
mortem examination may reveal a serous effusion into the 
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abdominal cavity, the intestines being devoid of solid matter, 
and containing only a little fluid and gas. The stomach mil 
be full of green food containing convolvulus. Ihere is also 
hvperamia of the brain. 

Cuscuta.-C«sa./fl curop<ea. the greater dodder, causes 
enteritis and nervous symptoms in pigs. It is a greenish- 
yellow leafless herb. It causes trembling movements of_ the 
hindqnarters, and may even lead to frenzy, leaving the animal 
exhausted afterwards. 

Solanum (Potato Poisoning).— Unripe and pen potatoes 
contain dangerous quantities of solanin. Old, ro en, an 
sprouting potatoes which have been kept for a ong ime are 
also dangerous, the alkaloid being most abundant m the eyes 
and skin ; on boiling, the alkaloid passes into the ivater. 

Poisoning with solanin therefore occurs when green, old, 
or damaged tubers are fed in long-continued and large quM 1 
ties. Pigs fed on steamed potatoes which were biding show 
symptoms after a few days. These are loss of appe i e, u n , 
exhaustion, watery diarrhoea, low temperature, and a comatose 

Post-mortem lesions are those of enteritis, mth congestion 

of the cerebral membranes. . 

Treatment.— Tmmn and linseed tea may assist recovery in 

some cases. , , „ 

Nicotine.— The tobacco plant. NicoUana taiaciim, contains a 
poisonous volatile alkaloid, nicotine. Infusions of tobacco juice 
are sometimes used for spraying fruit trees, and as parasiticides. 

SyjiMoms.— These consist of vomition, nausea, blowing, and 
later slowing of respirations, low temperature, coma, and a 
paralysis of hind-legs. , • *1 

Pos/-»ioWcHi.— Inflammatory patches are found m the 
stomach and intestines. Tliere is ecchymosis of the lungs 
and mitral valve of the heart, the nght ventncle is filled with 
dark blood, the capillaries are empty, and the flesh has an 

TrgaOiietti. Potassium bromide, dilute alcohol and strong 

coflee have all given good results. , 

Digitalis The common foxglove. Digitalis purpurea, in 

all its parts contains the glucosides digitalin, digitoxin, 
digitalein, and digitonin, all c.xccpt the last being poisonous. 
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Neither boiling nor drying deprives the plant of its activity 
as far as poisoning is concerned, and Cornevin gives the toxic 
amount of the green leaves for pigs as | to | oz. Digitalis 
is only slowly eliminated from the body, and is a cumulative 
poison. 

Symptoms. — Pigs become languid and sleepy, the appetite 
is lost, vomition is attempted, and small quantities of faces 
may be passed repeatedly. There is evident strain in passing 
urine. In recovered animals the effects do not pass off for 
a week or more. 

Post mortem. — ^The lesions found include an acute in- 
flammation of the stomach and intestines, congestion of the 
kidneys, and an empty bladder. In digitalis poisoning the 
abdominal viscera are usually healthy, the lungs being engorged 
wath dark venous blood and the auricles of the heart are 
greatly distended. 

Treatment. — Purgatives, mucilaginous draughts, and stimu- 
lants, Atropine may be given to counteract the irregular 
heart action. 

Castor-seed Poisoning. — The castor seed contains castor oil 
obtained by pressure or extraction, and the residue left over 
after the oil has been extracted contains ricine, the active 
toxin. Another poison, crotine, is obtained from Croton 
tiglinm, whose seeds resemble those of Rtcinns communis, the 
castor-oil plant, except that the latter seeds are mottled and 
can be rendered atoxic, whereas those of croton are a dull brown. 

Symptoms . — Poisoning will not be apparent until several 
days have elapsed. There is loss of appetite, abdominal 
pain, vomiting, and in the case of croton-seed poisoning severe 
purgation. 

Ricine immunity in recovered animals is characteristic, 
and by increasing doses an animal may be made tolerant oi 
enormous overdoses. The ricine antibody can confer im- 
munity on a second subject, but it is specific for the ricine 
toxin. 


Poisonous Foodstuffs, etc. 

Animals do not normally consume poisonous plants, but 
pigs kept in compounds completely denuded of grass may 
eat any green food, even poisonous plants, but many animal 
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foods are popularly assumed to have poisonous properti 
when the ill-effects are due to the preparation or condition 
the food rather than to any poisonous ingredient. 

Cocoa Meal. — This is the residue left after the extracts 
of cocoa butter from the cacao bean. As it is a waste produ 
of the margarine industry, some attempts have been made 
use the meal as an animal food. The oil is extracted fro 
the whole bean by hydraulic pressure at a temperature 
160® F. The residue, when ground into a meal, consists 
the foIlo^ving: Water 13*5 per cent., protein 23*2 per cem 
oil 5*6 per cent., carbohydrates 42’6 per cent., fibre 9*1 p 
cent., and ash 6*o per cent. Its theobromine content 
2*8 per cent., and it also contains 1-4 per cent, caffeine, 
has been found impracticable to remove the theobromine c 
a commercial basis. Experiments to find whether the cocc 
meal with its theobromine unextracted was of any value : 
a feeding stuff when fed at low levels, and whether its ii 
elusion in war-time diets of fattening pigs was justified, wci 
carried out by Braude. The toxicity of cocoa meal wr 
proved wlien it was fed at per cent, of the ration. At 5 pe 
cent, level the material was not noticeably toxic, but thei 
was no advantage in including it in the diet of fattening pigi 
as its nutritive value seemed to be very small or countei 
balanced by the non-apparent toxic effects of the theobromin 
at this level. Braude states that wlicre smaller quantitie 
than the 7^ per cent, did not appear to exert a toxic effeci 
there was a possibility that the normal fattening period wa 
not long enough to allow the symptoms to show. 

Symptoms . — Slow rate of growth was observed in pigs fe* 
on a ration containing the meal, as compared \rith controls 
Animals refused portions of their food, the refusals growini 
as tlie experiment progressed. Untimftiness, lethargy ant 
scour {dark diarrhoea), progressive weakness with high torn 
peratnres were noticed. Death occurred in some pigs at abou 
the fifteenth week. 

Post mortem. — E.xtcnsive areas of pneumonia and pleurisj 
in both lungs, excessive pericardial fluid, with congestion o 
the liver, stomach and larpc intestines, wcr<' the Jcsio/is foun< 
in all cases c.xamincd. A pig whose diet was changed b\ 
eliminating the me.al recovered in ten day.s. In •.JaugJucrt'fi 
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animals congestion and red hepatization of the anterior lobes 
of the lungs were obserN’ed, whilst a few had slightly inflamed 
stomachs and intestines. (The lung conditions described are 
very common in pigs, and are probably secondary in this 
instance.) 

Braude concluded that the meal was toxic for older pigs 
when included at a 10 per cent, level in the diet, and that 
probably the quality of the total ration played a part in 
determining how soon the adverse factors caused by the cocoa 
meal in poor quality ^va^-time feeding mbctures increased its 
disadvantages. 

Cottonseed Poisoning. — Pigs are said to be particularly 
susceptible to cottonseed poisoning, especially if the ration 
happens to be deficient in calcium, iron and protein, whilst 
cottonseed cake or meal containing undecorticated cotton 
cake may be very harmful, as the husks of the seed contain 
a large proportion of indigestible fibre. The toxic principle 
is an active gossypol, which can be rendered inactive by 
heating the cottonseed cake at 100® C. for one hour, or 70* C. 
for two hours. Sometimes the symptoms attributed to 
cottonseed poisoning may be due to contamination %vith castor 
beans or metals. The symptoms are said to be an impaired 
appetite with difficult respirations, some disturbance of 
equilibrium, blindness, weakness in the hindquarters, follow’ed 
by con\'ulsions and death within about an hour or less from 
the first onset of the sjTnptoms, 

Post mortem . — Lesions are found in the intestinal mucosa 
in the fonn of a diffuse swelling and a catarrhal inflammation 
of the gastric and intestinal mucous membrane, \rith a patchy 
hsemorrhagic inflammation throughout the small intestines. 
The mesenteric lymph glands are enlarged and congested, and 
the kidneys may be s\vollen and haemorrhagic. There may be 
some effusion into the pleural cavity, and the trachea may 
contain some frothy blood-stained fluid. The lungs may be 
ccdematous and congested, and the heart enlarged and flabby. 

Treatment consists m a change of diet and the administra- 
tion of laxatives. 

Fodder-teet Poisoning, Illness m pigs following the exces- 
sive feeding with fodder-beet, and feeding of pulped fodder-beet 
without tops up to 12 lb. daily plus a meal ration, has been held 
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responsible for sjTnptoms of poisoning, and particular!}' if the 
beet is sprouting. 

Symptoms . — Poor development ^^'ith lack of condition, plus 
some diarrhoea which may even be copious, but not offensive 
in smell. Some ner\'ous symptoms are also reported, with 
secondary pneumonic lesions. 

Treatment . — Remove offending food. If white beet is 
responsible change over to the red-skinned variet}% non-sprout- 
ing and clean. This should be done after the diarrhoea has 
disappeared. 

Ground-nut (Pea-nut or Earth-nut) Meal. — If fed wthout 
the addition of some minerals and vitamin supplements, such 
as calcium carbonate, lactate or borogluconate, and cod-liver 
oil in small quantities, ground-nut meal is apt to cause digestive 
disturbances and even death in young pigs, particularly in 
those between the ages of weaning and about eighteen to 
twenty weeks. Older pigs seem to stand the ground-nut meal 
in the food better than young animals. If ground-nut meal is 
substituted for some other protein in the ration, the pigs will 
eat'it wthout any trouble for a few days, when some of the 
younger pigs may be found dead, whilst others arc affected with 
diarrhoea and even dysentery. 

Post mortem . — The lesions are similar in many respects to 
those found in cases of cottonseed poisoning, the patchy 
inflammatory areas throughout the intestinal tract being most 
marked. The stomach is often found impacted with un- 
digested meal 

Treatment consists in changing the diet at once, particularly 
for the younger pigs, and substituting some protein such as 
fish meal. The addition of calcium, iron, copper, cobalt, 
manganese, and other trace elements to the ration, and a small 
dosing wth cod-liver oil via the food, are indicated for any pigs 
where ground-nut meal forms part of the ration. 

Soya Bean. — Soya-bean cake has been accused of causing 
damage to cattle chiefly, setting up symptoms similar to those 
of bracken poisoning. In such cases cake c.xtracted with 
trichloroethylene appeared to have caused the trouble, and cake 
extracted uath naphtha is harmless. It is tlms possible that 
the poisoning attributed to soj’a-bean cake was in reality 
caused by the trichloroethylene. 
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Brewers’ Grains. — Brewers’ grains and distillers’ grains 
have been held responable for poisoning, but the addition of 
common salt to preserve distiUeiy sludge, etc., makes the 
food harmful. Grains, being Kable to fermentation and acidity, 
ought not to be fed too liberally, and they should be mixed 
with other foods. 

Acorns. — Acorns have been blamed for the deaths of pigs, 
and they have also been suggested as a cause of Hv'er cirrhosis 
in the pig. The ingestion of large quantities of acorns is 
said to set up a gastro-enteritis and to give the stomach a 
tanned appearance. 

Treatment consists in giving oily purgatives, linseed tea. 
gruel, and sodium bicarbonate. 

Chilean Peas. — Chilean peas have been mentioned as a 
cause of poisoning in pigs. The cases which came under the 
\\Titer’s notice were reported upon by Professor Clough. 
About eighty pigs aged from fiv’e to six months were fed 
irith a mixture containing 12! per cent, of a food described 
as Chilean peas. A number became ill and died. Post- 
mortem examination showed a gastritis with some patchy 
enteritis. No poisonous substance was detected in the viscera 
sent for analysis, but the peas on incubation with water 
yielded o*oi8 per cent, of hydrocyanic acid (or i| grains 
per pound). Some of the seeds from the sample sent ivere 
grown at Kew Gardens, and from the plant raised it was found 
that the sample consisted mainly of forms of the common 
vetch [Vida saliva) and the purple vetch {Vida atropitrpurea). 
The seeds were screenings of Chilean barley from South 
America, and the seeds of the common vetch are said to be 
injurious to pigs, two glucosides being present in V. saliva, 
one a cyanogenetic glucoside ncianin and the other 
\icjne, which on hydrolysis jdelds divicine, an oxyamino 
derivative of pjTamidine. 

The only satisfactory treatment consists in withdrawing 
the offending food. 

Blighted Barley. — Fungi and bacteria are associated with 
blighted or scabby barley, and may cause symptoms of illness 
m pigs. These are loss of appetite, some listlessness and 
weakness, with vomition. The principal fungi are said to be 
.Altemana. Helminthosporium and Fusarium. and a water- 
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soluble, thermostable toxic principle has been isolated from 
riisarhim graminearUtm. 

Ergot Poisoning. — Ergot-contaminated food is held to be 
the cause of a form of agalactia in sows. Nordskog and Clark 
found this condition in Montana due to ergot-contaminated 
barley. Shone, Philip and Christie have seen a similar condi- 
tion in Rhodesia, in which the fungus Ergot was parasitic on 
the grain of the bulrush millet {Pennisetuin iyphoides) which 
grou’s in that country under the native name of Munga. 
Laboratory examination of the ergot fungus shows the alka- 
loids to be a group of water-soluble alkaloids quite distinct from 
the ergotoxine-ergotamine group, and the ergometrine group 
normally found in ergot. Now water-soluble alkaloids pcnni- 
clavine, agroclavine and clymoclavine have been isolated by 
Stoll and others in 1954, ffo^i the ergot found on Pcmitsctum 
typJioides. 

Symptoms. — Pregnant sows fed on this contaminated food 
failed to develop the hypertrophy of the mammary glands 
normally associated with farrowing. The average gestation 
period was a few days shorter than normal, and the pigs bom 
died of starvation due to lack of nourishment from the sow. 
The birth of weakly piglets, and a high proportion of still-births, 
have also been attributed to feeding with this contaminated 
food. 

Treatment. — ^The diet of pregnant sows should be carefully 
examined for ergot-contaminated cereal, and obviously the 
offending food removed from the ration. 

Swill, Garbage, Tankage, etc. — Swill and garbage, etc., may 
be fed to pigs in large quantities during war-time, and some 
of the dangers attendant upon such feeding have already been 
mentioned. Swill itself is not p)oisonous, but may contain ex- 
cessive quantities of poisonous metals, and swill fed unboiled 
has been found to spread foot and mouth disease amongst pigs. 
Under the Foot and Mouth Disease (Boilingof Foodstuffs) Order 
of 1932 all foodstuffs containing material of animal origin or 
having been in contact with such material must he boiled for 
one hour before feeding to livestock. This not onh' ensures the 
destruction of harmful elements, but also renders the food, 
particularly swill, more palatable and useful as a pig food. 

In North America it has been found tliat the incidence of 
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trichinosis is much less in pigs fed on boiled swll or garbage 
than in those fed on the raw material. 

Another substance reputed to cause some ill-effects in pigs 
is cod-liver oiU which German XNTiters have found to cause 
dystrophy of the liver and death. Excess cod-liver oil ma}’ also 
affect the \’itamin E metabolism and lead to muscular dv's- 
trophy. The cheaper brands of cod-Hver oil, if fed regularly and 
in excessive amounts to bacon pigs, give the fat an oily and 
fishy taste. After slaughter the fat assumes a chocolate- 
bro^\'nish colour and the bacon tastes fishy.'* Tiiruip and 
mangold tops have also been blamed for pig deaths. Tlie plants 
are said to generate hydrocyanic acid on being heated, but the 
symptoms shown arc not those of hydrocyanic acid poisoning. 
If the germinating tubers of Jerusalem artichokes are fed to pigs 
they may cause vomiting, lack of appetite, diarrhcea, and 
staggering gait. Dead pigs show some lesions of gastro- 
enteritis. Affected pigs may recover when the tubers arc 
withdrawn from the food. Kale if fed in unrestricted quantities 
may cause indigestion and scour. It should be pulped and fed 
gradually, so as to avoid these ill-effects. 

Sugar-beet tops must be fed with care to pigs, and particu- 
larly to nursing sows. E.\ce.ssive use of beet tops leads to 
diarrhcea in the young pigs, and even to death. Another 
foodstuff not usually fed to pjgs, but which may occasionally 
find its way into the trough, is parsnip or parsnip tops. Skin 
discoloration and the sloughing of areas of epidermis is a 
sign of poisoning from this source. 


Anaphylactic Shock 

An exaggerated susceptibility to certain proteins ma}’ 
occur in animals when an injection of some protein substance 
is made after an interval since another injection of the same 
protein was given. S5Tnptoms of intoxication maj*^ occur, and 
these may be severe enough to cause death. All proteins 
give rise to fractions when they are chemically disrupted, and 
some of these fractions are poisonous. The first injection 
may stimulate the body mechanism to produce a means of 
destro5Tng the protein used, and so to protect the body against 
minute amounts likely to find their \va.y into the sj'stem in 
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a natural infection. When a considerable amount of the 
protein is injected at one time, the amount of disrupted protein 
in the body may then become so great as to cause symptoms 
of intoxication and even death from what is termed “ anaphy- 
lactic shock.” 

Anaphylaxis can thus be induced by using any kind of 
protein foreign to the body of the particular animal. The 
reaction is induced only by the protein to which the body has 
already been sensitized. Such a shock may occur when 
certain biological products, such as inoculating fluid made 
from horse serum, are used on an animal of another species 
e.g. a pig. The condition needs a special mention here, as 
there is a tendency for laymen to purchase and use certain 
sera for pigs, often with disastrous results, for which the serum 
is blamed. 

A similar hypersusceptibility to non-protein substances 
occurs in diseased animals and others, especially in those 
harbouring disease germs. This hypersensitiveness disappears 
with the disease. The injection of extracts of the causal 
organism of the particular disease may set up a reaction in 
such animals. This is termed an allergic reaction. 

Snake Venom Poisoning,— It is rare for pigs to be poisoned 
with snake venom, but cases sometimes occur in which young 
pigs are killed by poisonous snakes. The adult pig is generally 
well protected by skin and fat. unless the bite occurs directly 
into a blood vessel, and it is the young sucking pig running 
around ^\'ith the sow that is most likely to be poisoned by snake 
venom. Few cases are ever recorded, as the young pig is not 
actually seen when bitten, but the dead body is found some time 
later and death often attributed to some accident. Cases 
arc sometimes mentioned in the popular press in Britain o 
young pigs being poisoned by the bites of adders or vipers, am 
in those rare opportunities for post-mortem examination o 
the carcases of sucking-pigs reported to have died from viper 
venom it is very difficult, and even impossible, to detect any 
bite marks. This is not surprising as the marks made ly >e 
fangs of the British viper {Vipera berus) arc as small as a fine 
needle, and the most careful search and dissection \nU not 
reveal them in the skin of a pig with its fatty subcutis. In 
cases known to the author, the animals reported to be poisoned 
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were sucking pigs running around with tlicir mother in com- 
pounds near some woodland. The little pigs could run out of 
the compounds and roam at large. One of tlie litter evidently 
disturbed a viper under some bushes, and came running back 
to its mother squealing and very frightened. Within an hour 
the animal was dead. Post-mortem examination failed to 
reveal any apparent cause of death. Some days later a little 
pig from another litter died under similar circumstances. A 
very young dog puppy \\*andcring into some bushes near this 
spot was heard to yelp and then came running back to its 
o\\'ner terrified. In less than one hour it died suddenly. 
Again there u’as no apparent cause of death found at post- 
mortem examination, but adders were known to be present 
in the neighbourhood. 

The venom of the poisonous type of snake is composed 
largely of proteins and enzymes which vary among snakes 
of the same genus. The active constituents of these venoms 
may be classified as Neurocytolysins, Hremolysins, H^emo- 
coagulins, Proteo- and Cyto-lysins. Neurocytolysins arc slow 
acting, and have a systemic effect on respiration, circulation, 
vision or other specialised functions. (In S. American Rattle- 
snakes, Coral snakes, Indian Cobra, African Mamba and others.) 

Hsemolysins act on both red and white blood cells, and 
complicate the local symptoms produced by proteolysins and 
cytolysins in the earlier poisoning stages. Lysis of the red 
blood cells causes reduced oxygen intake to the tissues. (Cobra, 
Daboia, Te.xas Rattlesnake, S. American Urutu and Fer de 
lance.) 

Hamocoaguhns have often a trypsin-like enzyme which 
reacts with prothrombin to form thrombin. Others have a 
papain type enzyme reacting with fibrinogen to precipitate 
fibrin and produce coagulation of the blood. (Trypsin-group: 
S. Amencan Jararaca, Fer de lance, and some coral snakes. 
Papam-group; Florida Rattlesnake, S. American Cascarel, 
Jararaca and Fer de lance.) 

Proteolysins and Cytolysins cause local swellings and 
discoloration, necrosis and pain. The former dissolve the 
tissue proteins and so prepare the way for the destruction of 
the cell structure by <^olysdns. (Vipers, pit-ripers, N- 

merican Rattlesnake, S. American Fer de lance, Jararaca, 
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jararacu^u and urutu, Japanese Habu, Asiatic and Malayan 
green pit-viper, Indian Daboia.) 

Treatment . — This is of little avail in pigs, as it is generally 
the discovery of a dead animal that gives the first indication 
of trouble. The normal treatment of snake bite is anti- 
venom injection, injections of saline or glucose solutions, or 
drugs like caffeine or strychnine. Rubbing potassium perman- 
ganate into the excised part is of no use. A tourniquet 
applied to a limb and suction to the bite mark, if it can be 
found, may be helpful. The snake's breeding ground should 
be cleared and further trouble prevented by destroying any 
snakes in the vicinity of the pig pens. 
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Chapter i6 

POST-MORTEM METHODS 


The work of examining dead pigs to ascertain the cause of 
death is often carried on in conditions which would make a 
medical man cry out in anguish, and this makes it all the 
more essential for the veterinary surgeon to maintain certain 
standards of cleanliness when performing post-mortem exam- 
inations. The owners of dead animals often seem to think 
the veterinarian capable of opening up a green and stinking 
dead pig without making the slightest provision for the operator 
to even wash his hands, to say nothing of disinfecting himself. 
For this reason it is advisable for the surgeon to provide him- 
self with a supply of disinfectant, soap and water, towel, 
overalls, rubber boots and gloves, together with some sharp, 
strong post-mortem knives and a saw. A sterile swab and 
a few clean microscope slides are also useful, and a good strong 
steel hook with a handle about a foot long will also be a great 
holp in eviscerating carcases. The possibility of anthrax, 
foot and mouth disease or some infectious condition being 
present in the dead animal should render a thorough disin- 
fecting of boots, hands, instruments, etc., a necessary ritual 
at every post-mortem examination. 

It is not always possible to take down notes as the operation 
proceeds, but it is always best to record findings without delay, 
if possible. Where this is not possible, tiie operator should 
get into the habit of working systematically, and of noting 
similar points, in the same order, at each post-mortem exam- 
ination he makes. This mental discipline will enable him to 
jot do^^^l the essential points after the operabon has been 
concluded, without fear of missing something which may prove 
of importance later on. Tlic name and address of tlie owner 
of the dead animal, the time and date wlien tlic post-mortem 
examination was made, as well as tlic si>ecics of animal, should 
recorded before commencing operations on the dead bod>. 

381 
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Among things worth noting at this stage, then, are the fol- 

lo%nng: 

(a) The breed of pig. The general conformation, shape, 
colour, snout and ears, should help in arriving at the breed. 
If only a skeleton is available, or decomposition is ver\' ad- 
r’anced in the carcase, then the nearest one may be able to 
get to breed is that the animal belonged to the long-nosed or 
to the short-nosed varieties. If the dorsal vertebra and ribs 
are available, then the long-nosed breeds may be further 
analysed. WTiereas pigs normall}' possess fourteen pairs of 
ribs, breeds like the Welsh, the Large WTiite and Large Black 
usually have high rib counts. Rib counts carried out on pigs of 
various British pure-breds show a remarkable constancj' in 
placing the three long-nosed breeds mentioned among those 
\\ith over fourteen pairs of ribs. 

(6) The sex of the animal can be easily determined, and 
here one should be careful to find out if any castration or 
spa5’ing operation scars are Aisible. The animal may be a 
boar, sow, stag, gilt, spayed gilt, or a hog. As pig castra- 
tion is often performed by quacks whose standard of 
operative cleanliness is notoriously foul, the surgeon would be 
well advised to pay some attention to any castration or spaying 
wound scars, as they may have some relationship to any 
lesions he finds in the peritoneal cavity or in the flank later on. 

(c) All identification marks on the body should be especially 
noted. These may include colour, ear tags, ear tattoo marks, 
paint marks, or skin scratches. The latter marks, made \rith 
a blunt knife, are often used for pig marking, especiall}' when 
it is necessarj' to mark the pig whilst it is alive, so that the 
mark can be visible on the carcase after slaughtering and 
passing through scalding tanks, dehairing machines, and other 
hazards 

((f) The approximate age of the animal may be obtained 
from an examination of the teeth and the size of the (grease. 
After opening up the body, if the skull is not available, the 
ossification of cartilage, especially in the sternal, sacral and 
pubic regions, \nU help to determine whether one is dealing 
with an aged animal or not. In an animal up to si.v 
months old it should be possible to slit the pubic sjTnphj'sis 
u ith a knife wthout any very great effort, assuming, of course. 
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that the operator takes care to insert the point of the knife 
into the cartilage in the centre line. 

[e] The general condition of the pig, as to nourishment, 
will become more apparent when the carcase is opened up, 
unless the animal is very emaciated- This applies especially 
to tympanitic carcases. 

The points mentioned in the foregoing paragraphs need not 
necessarily be noted in the order they are given here, but 
breed, age, sex, colour, identification, are headings that ahvays 
pass through the mind of anyone who is at all accustomed to 
performing post-mortem examinations upon animals. If the 
owner knows the time of death of the animal, that should be 
noted also, and it seems hardly necessary to add that any 
information the owner can give relative to the animal s life 
11^3-y or may not be of assistance in enabling the surgeon to 
assess the cause of death. 

The body temperature, the presence of putrefactive changes, 
tigor mortis, are all of help in trying to estimate length of time 
the animal has been dead. The position in which the body 
lies may also indicate either a sudden death or one preceded 
by much struggling. Evidence of fighting, a common cause of 
fatalities in pigs, especially where a strange pig is mixed witli 
pigs of another litter, \vill easily be visible in the white breeds 
by the bite marks on the skin, especially about the ears. The 
skin lesions of swine erysipelas are also visible in white pigs, 
but these may have to be felt for in the black breeds. The 
condition of the skin of the pig is a useful indication of the 
state of the body as a whole, and diseases like swine fever, 
paratyphoid, erysipelas and variola are some of the conditions 
'vliich carry skin lesions. It may be advisable for the surgeon 
lo scrape off some of the bristles, especially in a black pig. 

before lie commences any cutting into the carcase. 

''■atcr is available, then some bristles with the superficial layer 
the skin can be scraped off from a patch on the flank or 
The patch need not be bigger than a man’s liand, and 
^Ylll help the surgeon to obtain a better idea of the state of 
^be skin in a black pig than by feeling in the dark. 

Having ascertained that the chances of finding antlirax or 
‘oot and mouth disease in the carcase are remote, the operator 
proceeds to make his first incision, having laid the body on 
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its back if possible, abdomen upwards. As soon us the carcase 
is opened, the organs can be seen in tlieir natural sites, whilst 
any fluid in the body cavities remains tliere. Tiiis is naturally 
apt to drain away if the carcase is examined whilst lying on 
its side, or even hanging bj' the hind-legs. 

To open the carcase the incision should be made along the 
middle line of the belly, commencing at the perineum and 
extending to the s3'mphysis of the lower jaw. To start cutting 
at the head or sternum and work backwards is usually the 
sign of the amateur. There is no necessity to flay the pig, 
as there are two layers of subcutaneous fat before one gets to 
the abdominal musculature. A good bold incision as men- 
tioned will suffice to open up the skin, but to expose the 
abdominal ca\dty will require a deeper cut, and before doing 
this the operator must open into the peritoneal cavity gently. 
A small hole just anterior to the peKns will let out any foul 
gases, and enable the surgeon to insert his knife carefully into 
the cavity, so as to cut in an outwards direction, and thus 
avoid the amateur’s bugbear, cutting the intestine or stomach, 
and liberating the contents all over the abdominal cavity. 
The steel hook, previously mentioned, uall here come in useful 
to raise the abdominal wall so that it does not rest on the 
intestines. This lessens the chance of the intestine being 
accidentally cut and the contents liberated. 

The deep incision to open up the abdominal ca\’ity can only 
be contmued as far forward as the .xiphoid cartilage. Here 
the sternum proves an obstacle for the knife. Over this the 
cut should be made deep down to expose the bone, and con- 
tinued forward towards the jaws. The sternum should then 
be sawn through, commencing at the anterior j>art and working 
back tonards the xiphoid, taking care to avoid holding the 
saw too vertically, otherwise it will penetrate the thoracic 
cavity and damage the organs, before they can be properly 
examined. 

It may be necessarj^, in an aged animal, to use a saw to 
open up the pubic sjTUphysis. In a young animal this can be 
done by inserting the point of the knife into the cartilage in 
the middle line, tapping the knife handle wth the hand to 
rne the point in, and then pressing the knife forwards and 
ownwards, when the cartilage will easily cut through. 
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As far as very young pigs are concerned, it will not be 
necessary to use a saw at all. The foregoing remarks apply 
to adult pigs. The knife can be used for the sucking pig and 
weaner. In these young animals the chest cavity can be 
further exposed by cutting the ribs on either side and deflecting 
portions of the chest ^valls. To avoid accidentally cutting the 
intestines or stomach when opening up the belly, make the 
first breach into the cavity just in front of the pelvis. Into 
the breach so made insert the first and second fingers of the 
left hand to act as “ guides,” and place the knife blade in 
between these fingers. As the knife cuts, so the fingers lift 
the abdominal wall away from tlie intestines and stomach. 
Care should be taken when cutting open the thoracic cavity in 
very young pigs, as the heart may easily be damaged, lying as 
it docs so close to the sternum. 

Having opened the body up, the surgeon should then make 
his first examination of the abdominal organs as they remain 
in position. He can note any liquid contents of the cavity, 
and if he wants a still better view, he may cut the flanks in a 
lateral direction. The knife should be inserted carefully into 
the abdominal cavity and the flanks cut at right angles from 
the middle line, down towards the lumbar vertebra?. Deflect- 
ing the tissues back will expose still more of the abdominal 
organs as they lie in position. Tlie pelvic cavity can be 
further exposed by spread-eagling the iiind-legs forcibly 
apart. 

The organs can then be removed one by one for examina- 
tion, starting with the urinary and sex organs, followed by 
the spleen and omentum, then the stomach and bowels. As 
each organ is removed from the body it sliould be carefully 
examined and its condition noted. The organs should then be 
laid down separately, and not mixed together in a heap, until 
the post-mortem examination is concluded. To remove the 
intestines and stomach, with their contents, the anus should 
be cut out first so as to allow the rectum to hang freely. In 
a large pig it may be advisable to tiU the body on its side to 
allow the intestines to fall out on to the floor, when the mesen- 
terj’ can then be cut carefully and the intestines spread out on 
the floor for examination. It is a useful practice to oi>cn up 
the cacum as a routine measure in all pig post-mortem 
cc 
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examinations. The stomach and pancreas will follow the 
intestines out of the body cavity, the oesophagus having been 
severed as far away from the stomach as is possible. 

The gastro-intestinal contents should 1^ examined after 
the organs have been cut open. If running water is available, 
all the better, as the mucous lining of the bowel can then be 
re-examined after washing away the feces. The ileum, 
csecum and part of the colon are the parts of the alimentarj' 
canal which, with the stomach, are likely to show pathological 
lesions, so that an endeavour should be made to open up these 
parts and examine them free of fiec^. 

Having removed the organs mentioned, the liver and 
kidneys will be exposed, the latter embedded in their fatty 
covering. This \nll be opened up and the kidneys removed 
for examination, particularly as petechial haemorrhages are 
frequently found here in swine fever. The suprarenal bodies 
wt)1 be examined with the kidneys, whilst the condition of the 
peritoneum can be noted, as can the presence or absence of 
the peritoneal fat usually found in pigs. The lymph glands 
can also be cut open and examined: the supramammary or 
inguinal glands, the iliac glands on the brim of the pelvis, and 
the sublumbar glands wiW easily be exposed and inspected at 
this juncture. 

The only organ remaining in the abdominal cavity at this 
time should be the liver. The diaphragmatic surface can be 
examined for any adhesions, after which the diaphragm is cut 
in a semicircular fashion from sternum to spine, on each side. 
Grasping the pillars of the diaphragm with the left hand, the 
liver, lungs and heart can be removed complete in one opera- 
tion, without damage. The trachea with oesophagus attached 
will come away u-ith the lungs, the only cut necessary will be 
to free the larynx and oesophagus from the pharynx. 

The liver is one of those organs in which post-mortem 
changes occur within a short time after death, and in very hot 
weather the whole appearance of the organ may be changed, 
the external surface being emphysematous, and the substance 
of the liver on section appears putty-like. If there i.s any 
difficulty in removing the pancreas \vith the stomach, it can 
easily be taken out of the body with the liver. The heart and 
lungs will need most careful examination, and here again a 
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good wash in running -water will materially assist the surgeon 
in examining the pleura for any adhesions. The heart should 
be cut open and the valves examined in view of the prevalence 
of endocarditis in the pig. 

The trachea is slit down for examination, and so is the 
oesophagus. In examining the head, the tongue should be 
exposed by slitting the cheeks, or by incising along the borders 
of the lower jaws. The submaxillary lymph glands at the 
angle of the inferior maxilla, the retropharyngeals and tonsils, 
as well as the cervical and prestemal glands, can also be 
examined at this stage. Particular care should be taken in 
inspecting the neck and jowls for any cedematous or jelly-like 
swelling subcutaneously in view of the possibility of anthrax 
being present. (The first incision from tail to head will have 
opened up the neck region.) The fact that in England, in 
particular, agriculturists and others, whose knowledge of animal 
pathology is \'ery minute, often try their hand at opening up 
a dead animal makes it unfortunately necessary to emphasize 
that this work should be left strictly to the veterinary surgeon, 
whose job it is. 

The brain presents a difficulty, and to examine this organ 
the head will best be severed from the carcase, and then sawn 
down the middle from poll to snout. This will expose the 
brain and enable the surgeon to examine the two sides, as well 
as the pituitary and the pineal body. 

If it is desired to examine any of the bones of the body, then 
the surgeon will be required to do some careful dissection. 

The surgeon will be on liis guard throughout against con- 
fusing post-mortem changes with pathological lesions. Putre- 
factive changes commence directly the animal dies, and pro- 
ceed with the greatest rapidity in the abdominal organs, the 
commonest cliange being the green colouration, tympaniti';, 
congestion of those parts in contact with the ground, and 
gravitational congestion in one lung. The cornea will show a 
parchment-like wrinkling. 

A few microscope slidc-s may have to be prepared, and if a 
smear of blood from a vein of the ear is required, it is best 
to take it from the ear nearest to the ground. Use can be made 
of refrigeration in the prcscr\*ation of organs, and where cir- 
ciim«;tances allow, of carcases also. Packing \rith artificial 
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snow can be resorted to in sending material away for examina- 
tion. It is best to send whole oi^ans rather than portions 
thereof, and all pathological material sent by post or rail should 
be very well packed in n^aterproof containers. Plastic bags 
are no^v available in which pathological material can be vxapped, 
in addition to the normal packing materials. 

If a bacteriological examination of the material is required, 
it should be sent away fresh and not soaked in any preservative 
material beforehand. Pathologists will sometimes accept 
organs or parts thereof soaked in a 10 per cent, formalin solution 
before packing, but it is often better to deep freeze and des- 
patch the material in a frozen state, or failing such methods, 
to ^v^ap the meat in gauze soaked in 10 per cent, formalin solu- 
tion. Unweaned pigs can often be sent intact to the laboratory, 
and if road transport is not immediately available, passenger 
rail service should be used, the laboratory being notified by 
telephone or telegram beforehand. Full details of the case 
should always be sent to the person making the laboratory 
examination, and again we must stress the care in packing the 
material. It seems hardly necessary to add that the veterinary 
surgeon who cares enough for pathology to build up his own 
laboratory can often be of great service to his clients, and 
amass great knowledge himself. 
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THE TUBERCULIN TESTING OF PIGS 

While the intradermal tuberculin test can never be regarded 
as an infallible diagnostic test in any species of animals, the 
application of such a test to pigs, especially on a herd basis, can 
provide a practical method of control of the disease. The 
sensitivity to tuberculin of pigs infected with avian and mam- 
malian strains of tubercle has been examined under critical 
experimental control by Luke (1952). Certain criteria must be 
observed from the outset: 

(ff) The tested animal(s) must be identified by car tagging, 
notching or tattooing, at the time of test. 

(6) All pigs over 8 weeks of age should be tested. 

(c) The tests should be at 6-\veck intervals until reactors 
are eliminated and thereafter at 6-monthly intervals. 

(rf) New purchases should have passed the test within 28 
days prior to sale, otherwise they should be retested 
before introduction into a tuberculin-tested herd. 

(c) Testing should be accompanied by rigid measures of 
hygienic control. 

Choice of Test. — The single comparative intradermal test 
applied to the skin at the base of the cars is likely to provide 
the maximum information and is therefore the test of choice. 
It is generally recommended tliat the site of injection be the 
loose skin at the base of the car on its posterior aspect over the 
firm conchal cartilage. Other workers advocate the skin at the 
anterior border of the ear about one-third up from the base, but 
tlie site will naturally dejwnd upon the breed of the animal — 
i.e. the carriage of head and ears — and the convenience of the 
operator. 

Technique. — \\ 0 ien the back of the car is ij-ed, llie injections 
can bo made without the handling of individual pigs, e.sjx;cially 
if they are crowded into a box or <lung pa^^sago a short while 
Indorehand. Adult jiigs can UMially lx- approached <iuiotIy 
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while thej’ are recumbent or the operator can interpose a boar 
board or sheet of galvanised iron between himself and a more 
fractious animal. 

The most convenient type of syringe is the dental pattern 
which can be held and operated with one hand. The piston 
shank is graduated and each dose is estimated by turning the 
set screw' on the threaded stem. Some positive means should be 
adopted to differentiate the avian from the mammalian tuber- 
culins. Interchangeable Schimmel-type needles provide a 
ready and quick method of replacing broken and blunted needle- 
points. A needle of not more than 0*5 cm. in length should be 
used. 

The tuberculins employed should be P.P.D. (Weybridge) 
of the same strength as used for the testing of cattle. Where 
it is immaterial to differentiate between avian and mammalian 
infection, the tuberculins can be mixed and injected into one 
site, but it is more satisfactory to adopt separate injections 
for each tuberculin, one into the skin of each ear. 

The operator stands behind the pig’s shoulder, and inserts 
the needle into the skin, ot ml. of tuberculin is injected mainly 
into the skin and possibly the subcutaneous tissue. An ex- 
perienced operator can make both injections simultaneously 
with a syringe held in each hand. 

The result is read 48 hours later, a trough of food being 
offered and the ears obsei^’ed as the pigs feed. JfcDiarmid 
(1956) states that no measurements need be taken as there is a 
high degree of specificity with this test, cross allergy is practi- 
cally absent and avian and mammalian reactions can readily be 
identified. Positive reactions vary from slight cedemafous 
swelling to acute inflammatory reaction with central necrosis. 
Any evidence of oedema must be regarded as positive. Some 
animals may show a marked systemic reaction and be obviously 
iU. All reactors must be efimmafed from the herd at once. 
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POSOLOGY 

The doses in the following tables represent the total daily 
amounts which should be given. In some cases, the whole 
dose is administered once daily and in others it is split into 
portions which are given at regular intervals during the day. 
It \vill be appreciated that dosage is also governed by such 
factors as the age, condition and size of the pig and the acute- 
ness or severity of the clinical signs. 

Chemotherapeutics 

A. Antibiotics 

l\?niciUin preparations — 

Parenteral 

Penicillin preparations — Oral 
Streptomycin 

Oxy tetracycline — Parenteral 
Oxy tetracycl ine — Oral 
Tetracycline 

Chlortetracycline — Parenteral 
Clilortetracycline — Oral 
Chloramphenicol 
Neomycin 
Kr>'thromycin 
Novoliiacin 

B. The Sulphonamidos 

Sulphanilamidc 
Salphap^Tidinc 
Sulphadiazinc 
Sulphamcrazine 
Sulphadimidinc 
Sulphathiazolc 
Sulphafurazole 
Sulphaguanidinc 
P}jthalyl3iJlphathi.izoJe 
Succinylsnlphathiazole 

C Miscellaneous Chcmotlicrapcutics 

Nitrolurazone \ (Curative) i kR./J ton feed 

rnrarolidine / (Prophylactic) i kf './2 tons feed 

301 


4,000-20,000 »nits/X’g. 

3*5 times parenteral dose 
5-o-iO'0 mg./J?g. 

4-4-11 mg./kg. 

10- O'ioo mg./kg. 

2 - 2-4 -4 ing-A'K- 

4 - 4 - 11-0 mg./kg, 

0- 05 G./kg. 

11- 0 mg./kg. 

0.75-1.0 G. 

1 - 0-3-0 G. 

1-0-2 0 G. 


0-2 G./kg. 
0-15 C./kg. 


U-2 -J./Kg. 

0-2 G./kg. 

0 2 G./kg. 

0-2 G./kg. 
0-1-0-3 G./kg. 
o*i-o-j5 G./kg. 
o-i-o is G./kg. 
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D The Vitamins 

Aneurine hydrochloride 
Riboflavine 

Nicotinic acid and nicotinamide 

Cyanocobalamine (tonic) 

Pantothenic acid 

Choline 

Vitamin A 

Cod-hver oil 

Vitamin D 

Vitamin E 


=.5-15 0 mg. daUy 
2'0-3'0 G. per ton of feed 
0-I-0-9 G. daily 
O-5-I-0 pg/kg. daily 
11-13 G. per ton of feed 
900-1.000 G. per ton of feed 
600 i.u./kg. 

4-15 ml. daily 
6-10 i.u./kg. 

r. HaiK' minimum 


E 


Biological Products — Honnonal Preps. 

Cortisone , 

Hydrocortisone 20 o-8o-o mg. per day 

Prednisolone 5 nig.-i5 mg. per day 

rhyroxi i rixg./kg. 

Thiouracil 0-2-0-6 G. per day 


Vaccines and Ser.\ 




Serum 



Propltylaxts 

Therapy 

Anthrax 

0-5 ml. 

(5 million 
viable 
spores) 

10-20 ml. 

50-100 ml. 

Blackleg 

2-5 ml. 

10-20 ml. 

100-200 ml. 

Tetanus 


500-1.500 

units 

50.000- 

150,000 

units. 

Hsmorrhagic septic. 

2 5 ml. 

10-20 ml. 

50-100 ml. 

Swine erysipelas 
(AT) 

2-0 ml. 

10-20 ml. 

20-50 ml 

E. coll 

2 5 ml 

10-20 ml. 

50-100 ml. 

Swine fever (Cr\-st 

V) 

5-10 ml. 

30-100 ml. 



F General Preparations 

1 Alimentary- — 

Liquid paraffin 
Calomel 

Phenolphthalem (by* 
i/musc. inj.) 

Carbachol (as 1-1,000 sol.) 
Tannic acid 

Aluminium hydroxide gel 


60-300 ml 
o 3-2-3 G. 
1-2 G. 


0-5-2 mg. 


1-3 G 
8 ml. 






Aluminium hydroxide gel 
(dehyclr.) 

Kaolin 

ii. Anthelmintics — 

Arsenic tnoxide 
Liq. Arsenicalis 
Chenopodium oil (in 
castor oil) 

Santonin 

Piperazine hydrate 
Tetrachlorethylene 
Sodium fluoride (in drj’ 
food) 

iii. Kespiratorj' System — 

Codeine phosphate 

iv. Circulatorj’ — 

Antazohne liydroclilondc 
(Antistin) 

Diphenhydramine hydro- 
chloride (Bonadrj'l) 
iMcpj’raminc maleate 
(Antisan) 

Promethazine hydro- 
chloride (Phencigan) 
Iron dextran — too mg. 

Fe in 2 ml. 

Sodium bicarbonate 
Sodium sulphate (or 
magnesium sulpli.) 
Potassium iodide 
Calcium borogluconatc 
Quinine 

Sodium salicylate 
V. Nervous Systenr — 

Chlorproma/me hydro- 
chloride 

I’owdercil ojuiitn 
r'loqihnic* salts 
PcttiKhne hydrochlondc 
Tuhocuniriiic chloride 
Suxametlioiiium chloride 
Chloral hydrate loral 
narcotic) 

Chloral hydrate (i/v. 

iVntoharbitoiie s<xlium 
■J Iiioj>entone .stxliiim 
Chloroform (induction 
dose) 


0*0 G. 


i5-3n C:. 


nig. 

0-6-5 

0-8 ml./kg. 

0 I3-0-6 G, 
100 mg./kg. 
’•5-10 ml. 
0-33 G./kg. 


15-60 mg, 


100-200 mg. 

2-0 mg./kg. 

5- 10 ml of 2*,% soK 
2-5-10 ml. of 5% sok 

2 ml rc/M'.aled in jo da\s 

S o C». 

•5*10 G 

0 5*3 G. 

6- 0-20 G. 

0-3- j-o G. 

0-3-10 G. 

2 mg./kg 


0-3- 10 G 
mg 

3-0-5-0 mg./kg. 
0-075 mg. 'kg. 

2 o mg 'kg. 
2-O-4-0 G. 

0 o-S-o G /kg. 

20- mg /kg. 

1 1 0'7 7 mg./kg • 
8-15 ml. 


Willi this Urti^. tlie l.irgcr l!ir pig, the miuiIIi r ihi* kg 
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Procaine solutions. So ml. 

2 per cent, masimnm 
dose 

Nux Vomica Drj- extr. 30-150 mg. 

Strychnine salts 2-8 mg. 

vi. Urinary Preparations — 

He.xamine J-3-2-G G. 

Tinct. Hyoscynmus 2-o-6-o ml. 

vii. Genital Tract — 

Pituitary extract {post. 30-50 i.u. 

lobe) 

Testosterone 50-100 rag. 

Progesterone 50-100 mg. 

Serum Gonadotrophin — t,ooo units 

Ancestrua 

Serum Gonadotrophin — 500 units 

Non-ovulation 
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differential diagnosis, 133 
}x>st-mnrtein appearance, 
• 3 ^ 

s>'mptoms, 132 
treatment. 133 
atniphy ol muscle. *89 
auction market. 4O 
395 
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Augcronne pig, 20 
Aujesky’s disease, 124. 

diagnosis, 144 
post-mortem appearance. 
M 5 

symptoms, 144 
treatment, 145 
a\ itammobis, 77, 226, 231 
. 4 rn(iirrtc/H'(i Didtca poisoning. 367 


B C.G. ^acclne, 143 
B.T. \accine, 127 
baby pig disease. 2or seq. 
BaciUits aiitkracis, 109 
bacitracin, 78 
bacon beetle, 31 1 
bacon cunng, 28 
bacon trade, 28 
bacterial necrosis, 222 

of the In’er. 25 1 
Bakong pig, 21 
balanced ration, 71 
Balantidium colt, 197 
Baldmgcr ligcr pig, 20 
baldness, 293 
barley, blighted, 374 
Chilean, 374 
meal, 80 

banum poisoning, 350 
barroH, 31 
battery bjstem. 43 
13 a> anan Red-bpot pig, 20 
BcltsMlIe Xo 1 pig, 23 
BeltsMlle Xo z pig, 23 
ben-ben, 77 

lierkshire pig, 3. 11. 18, 22 
bilian' congestion, 251 
biologicals, 392 
Biihvma leacht. 318 
blackleg, 179 
blackquarter, 179 seq. 
bladder. <17 

paral>sis. of, 2(15 
blighted barley poisoning, 374 
blood diseases, 209 seq 
sucking flies, 3o<j 
blue bottle. 3CX1 
blue soldier, 160 
blue tick, 312 
blue \itnol. 34S 
Iwiar, 30. 49 

age (or scr\ ice 49 


boar, for breeding, 26, 49 
selection of, 49 

Boded Swill Order. 87. 88. 117 
bone in flank, 69 
bone flour. So 
Boophiltts decdloraUts, 312 
BoUyoinyces asco^onuans, 148 
Bourgelalia dtditcla, 334 
bowel cedema, 77, 192 seq. 
lioy’Tston’s tissue vaccine, 127 
brain tumours, 287 
breech presentation, 61 
breeding, 25 seq. 

I breeding sm\s, 37 
Bressane pig, 21 
brewers' grams poisoning, 374 
bnne poisoning, 351 
Bntish breeds, 3 seq. 

British Landrace, 3, 8 
Bntish Vet. Assn , 3^4 
bromine poisoning, 353 
bronchitis, 271 
Brucella aborius, 1S8, iSg 
Brucella melUcusts, 188, 189 
Brucella stns, 188, 189, 190 
Brucellergen. lyi 
' brucellosis. 188 seq. 

I bulbo-urcthral glands, 99 
I bull-nose, 131 


caecum, 

Caesarean section, O2 
cake, 75 

I calciferol, 77, 230, 235 
calcium, 75, 216, 226, 230 

I calcium \ersenate, 347 
calculi, 262, 267 
Calltphora vomitoria, 309 
calomel, 347 
Caiufufa albicans, 296 
Candida tropicahs, 296 
canmbalism. 63 seq. 
canine teeth. 93 
carbohi drates, 73 
carbolic acid poisoning, 356 seq. 
carbon monoxide poisoning, 354 
carbonaceous foods, 73 
carcinomata. 280 
canes, 299 
carpal bones, 94 
cascarel. 378 

( Casoni reaction, 306 
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castor-seed poisoning’, 370 
castration, 49. 65, 67 seq.^ 382 

amTesthetic procedure, lo^seq. 
Central European pig, 21 
cercocystis, 322 
cestodes, 322 
Charollaise, 21 
cheese fly, 309 
chcmotherapeutics, 391 
chervil, wild, 368 
Cheshire pig, 15, 16 
Chester \\Tiite, 15 
Chilean peas poisoning, 374 
chilled piglets, 64 
Chinese umbrella tree, 367 
Chinese white pig, i, 21 
chlorinated hydrocarbon poison- 
ing, 262 
chlorine, 75 

poisoning by, 353 
chlorpromazine, 107 
chlortetracycUne, 78, 245 
cholcsteatomata, 287 
chorionic sacs, 60 
chromium, poisoning. 350 
chrj'somyia, 310 

cirrhosis of the liver, 252 seq.. 318 
citrin, 78 

Cloiiorchis stvoists, 319 

Clostridium chauveri, 1 79 seq. 

Clostridium perfriugens typeC, 2 19 

Clostridium septicum, 181 

Clostridium tetani, 185 

coal tar pitch poisoning, 354 seq. 

coarse foods, 74 

cobalt. 216 

cobra, 378 

cocoa meal, toxicity of. 371 
coccidiosis, 30b seq. 
cocklcbur ^xiisoning, 36S 
cod-Hver oil, 75, 77 

liannftil effects of. 376 

colon, 96 
colour index, 21 1 
commercial variation, 29 
concentrated food, 74 
congenital jwrphyna in pigs, 207 
congestion of lungs. 271 
Conium macutatum, 3OS 
constipation. 245 seq. 
convoivnhis poisoning. 3OS 
COPJX.T, 80. 213. 214, 215, 226 
}><us<>Tnny. 3|S srq. 


coral snakes, 37S 
corncockle poisoning, 366 seq. 
corrosive sublimate, 348 
Corse pig. 21 
cottage pig. 13 
cottagers* pig-sty, 33 
cottonseed, 74, 89 

poisoning by, 90, 372 
cow's milk, 62 
Cowper's glands, 51 
Craonnaise pig, 2 1 
creep feeds, 44, 49, 59, 65 
crossing of breeds, 21 seq. 
crotine, 370 
crude fibre. 74 
crj'ptorchids. 301 
ciy'ptorchidectomy, ana?sthetic 
procedure, 106 
crystal violet vaccine, 126 
cubic space per pig, 47 
Cumberland disease, 109 
Cumberland pig. 3, 7 seq. 
curly-coated pig, 3, 8 
cuscuta poisoning, 369 
cutters, 26, 27 
cyanaccthydrazide. 338 
cystic calculi. 263 
cysticercoid, 322 
cysticercus, 322 
Cysticercus cellulosa-, 323 seq. 
Cysticercus lemttcolUs, 325 seq. 
cj'stitis. 260 
cv-sts. 253. 257. 281. 327 
cytolysins, 378 


DDT poisoning. 3O2 
tlalKua, 378, 379 
Danisli Landracc, 3. 7, 18 
Danish pig, 3 
Danish pig house, 33. 42 
Darapnm, itjj 
darnel poisoning. 356 
dead fo’-tus, 61 
<le.id-wcight. 27. 30 
deficiency diseases. 226 seq. 
degeneration, fattv. rSo 
dciphmmm ixusonmg. 3()^> 
dcmixlectic mange. 314 seq. 
Denirntet folliculorum, 203 
Pemodrx ph\Uoides, 314 
Dennynox. 202 
dental dw-.nsi-^. .rgo sej. 
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dental formulas, 93 
dentition. 93 seq. 
age, 93 

dermatitis, 293 seq. 
dermatomycosis, 295 
Dermesies lardaritis. 311 
Dermestes vtiJpintis, 311 
diabetes insipidus, 249 
diabetes melUtus, 249 
diamonds disease, 160 
diaphragm, 95 
diaphragmatic hernia, 246 
diaphragmatic rupture. 27S 
diarrhcea, 247 seq,, 307 
dieldrin poisoning. 362 seq. 
digitalis poisoning, 369 seq. 
dinitro-compounds poisoning, 363 
Dtstominu hepattciim, 316 
dithN-ndium, 323 
docUitj-, 44 
Dodder, Great. 369 
dog madness, 129 
Dorset pig, 22 

Dricoccelium detilriliciim, 318 
dried grass, 90 
dropsj', 255 

dropiiort poisoning, 368 
dry>curing of bacon, 28 
dry-feed dermatitis, 293 
duodenum, 96 
Duroc-Jersey, 15, 18 
Dykelands pig bouse, 42 
dysenterj*. 247 seq 
dysgalactia, 237 

carth-nut meal. 373 
East-Anglian scheme, 83 
Echitiochasnttts perfoUaUis, 320 
echinococcus. 323. 326 
Eehtnococctes veUnttorum, 253, 325 
seq. 

Echittorhvnchus gtgas, 339 
eczema. 291 seq 

epizootica. 114 
Edclschivein, 20 
egg count for parasites, 304 
Etmena delltecki. 307 
Etmerta pertnttuila, 307 
Eimena seabra, 307 
Eifwma zttrm, 306 
electric fencing. 44 
clectnc goads. 67 
clectnc shock, 285 seq. 


electric stunner, 107 
embr^-os, 53, 97 
emphj-sematous gangrene, T79 
emprosthotonos, 187 
encephalomyelitis, 145 
endocarditis', 164, 183, 275 
endocrine glands, 99 
Emarnceba suis, 306 
enteritis, 243 seq. 
enterohepatitis, 217 
enteroto^Jemia, 219 seq. 
enzootic (transmissible), 207 
enzootic meningo-encephaloroye- 
litis. 143 

enzootic paresis of pigs, 207 seq. 
eosinophilia, 211 
epeiythrozoonosis, 205 seq. 
epididymis, 51 
epithelioma, 2S0 
epizootic aphtha, 114 
ergot, poisonmg, 238. 375 
enodicti'ol, 78 
eruption of teeth, 94 
erysipelas, 66, 160, 383 
Erysipehthnx rhitsiopatkic^, 1 60 
er\'thema, 289 seq, 
eiythroblasts, 210 
Escherichia colt, 192, 193, 217 
Essex, 3. 13 

Essex pig (.American), 15, 16 


I farrow. 30 
farrowing. 60 seq. 
farrowing crate, 57 seq. 
farrow rng house, 40 seq., 4S 
farrowing rails, 59 
Fasciola biiski, 318 
Fasciola hepalica, 252, 316 
' fascioliasis, 316 seq. 

I fats. 74 Seq. 
fattemng house, 40 
fattj' acids. 74 
fatri' degeneration, 276 
fattj* infiltration, 252 
fecunditi,', 77 
feeding. 71 seq. 

, feeding troughs, 33 
femur. 95 
fencing. 44 

electric. 44 
fer dc lance, 37S 
I fibula. 03 
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first cross, 25 
fish meal, 84 
flatworms, 316, 322 
flies, 308 

floors of pig houses, 37 
fluke worms, 316 
fodder-beet poisoning, 372 
fodder-beet requirements, 81 
foetus, dead, 61 
folding system, 47 
folic acid, 78 
food equivalents, 80 
foot and mouth disease, 114 seq., 
381 

hyperimmune 
serum, 117 
immunization 
against, 117 
fractures, 282 seq. 
freaks, 301 
French breeds, 20 seq. 

Fuadin, 318 
furuncles, 293 
Fusarium, 374 
Fusiforutis necrophonis. 251 


gall-stones, 255 
gammon, 28 
garbage, harmful, 375 
gastritis, 241 seq. 

Gasirodiscus o'gyplicns, 321 
gastro-entcritis of piglets, trans- 
missible, 2IG 

gel-diflusion precipitin test, izi 
general preparations, 392 
Gcnnan breeds, 20 
German vliite, 20 
Giemsa's stain, 30G 
gigantoevtcs. 210 
Rilt. 25. 52 

GJasser’.s disease, 218 seq. 
gliomata, 287 

Globocepiialus urositbulates. 33O 
globulins, 72 
(ilossitia sp., 310 
Gloucester Old Spots. 3, 13 
ghicosldcs, 72 
glycosuria, 240 
Gnalhostonia hhpidnni, 339 
Ciotigyhnetiia putchnini, 339 
Gongylotietfta sculalutn, 339 
grading, 30 


grains, fermented, 374 
grass, dried, 90 
grass cuttings, 90 
gras'eJ, 263 
Great Dodder, 369 
green food, 86 

green pit-viper, Asiatic, 379 
Malayan, 379 
grey meat-fly, 309 
ground nut meal poisoning. 373 
growth failure, 77 
grou-th rate, 80-85 
grubby hams, 281, 293 
gut cedema. 66-192 


Habu, Japanese, 379 
HiPiuatopinus suis, irS. 312 
hxmatuna, 259 
luTmocoagulins, 328 
hjcmoglobin, 75, 212 
hxmoglobmuria, 259 
hxmolysins, 378 

hxmolytic disease of the newborn, 
203 seq. 

Hetmophtlns in/ltien;er snts, 168, 
169, 210 

haUbut-hver oil, 75. 77, 230 
ham beetle, 311 
ham fly, 309 
Hampracc pig. 23 
Hampshire, 15, 16 
handling gilts, 52 
Hanover Hlack Spot Pig. 20 
heart. 95 

failure, 277 

fatty degcncratmn. 276 
mulbcrr\'. 277 
heat (gilts), 53 
heating, 47, 59 
licatstroke. 285 
hellclxire poistining. 
Hclmmthosixjniim. 374 
hcmliKk ptjisomng, 368 
I hermaphrodites. 300 seq 
I henna, diaphragmatic. 2|6 
scrotal, 290 
timhthcal, 

I Herrlixl. 277 
hiU. 31 
hock joint, 95 
Hodgkin's disease. 230 
. hog. 30, 31 
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hog cholera. 1 18 
hormone preparation’'. 39^ 
hotel refuse, 87 
house flv. 30S 
housing, 32 seq. 

pregnant sow . 
humerus, 04 
huts. 43 

hydatid cysts. 223. 254. 322 
hydrocephalus. 222 seq. 
hydrochloric acid. 75 
hydrocyanic acid potsoning. 355 
'seq. ' 

hvdropcphrosis. 262 
hydrophobia. 129 
Hyoslrovgylus fiibirfKS, 242, 337 
hj'poglycxmia, 20J seq., 216, 23<» 
h>*popituitarism in stms. 237 


jctero-an.Tmia. 205 
identification marks. 382 
idiopathic tetanus, 184 
ilium, 94, 9O 

impaction of the stomach. W». 242 
seq. 

imperforate anus. 300 
incisor teeth. 93 

inclusion rhinitis ((BK), 

*33 sfi}- 

incontinence of urine. 264 
Indiana pig. 16 

infectious bulbar parah'Sis. 143 
infectious ententis, 154 
infecti\e epidermitis. 293 
influenza, swnne. 167 
mfra-red lamps. 47 
mositol, 78 

insemination, artiflcial, 51 
natural, 51 

interstitial nephntis. 261 seq 
intestines, 96 

intras enous injections, 105 
intussusception. 246 
lodme, 75. 326 

deficiencv. 238 
poisoning. 353 
ins poisoning. 365 
Irish pig. 3 
iron. 75. 212. 215 
iron and copper udder paint, 215 
iron and copper solution, indni 
dual dosmi;. 215 


1 i’vhium, 94 
! i<'nbitton. rearing in, 62 
• Italian lircctis, 20 

I 

} jarac.nra, 37.8 
j jaundice. 237 
I Java beans. 72 
j jejunum, 96 

i Jerusalem artichoke, harmful 
{ effects. 37(1 
I joint ill, 217 seq. 

Jiitbind pig. 18 

kale. Iiamiful effects of. 376 
kidnej-s, 07 

congestion, 259 
ha-’niorrhagcs, 123 
\cno«s congestion. 2fio 


! lactose, 73 
lamimtis. 185 
1 lamps, tnfra*red, 47 
I I.andracc pig, 3, 8. 18 
lard hog. i. 14 
’ Large Black. 3, 8 
I Large IMiite, 3 seq. 
j Large \\liitc Ulster, 3, 8 
■ Large White Yorkshire, 3. 14. i? 

lathvnsm, 367 
! lawn grass fe^. 90 
1 lead poisoning, 346 seq. 
j Lehmann feeding SN’Stem. 90 
I lentil poisomng, 367 
I Leptospira rauicofa, 195 
I Leptospira tcterohetviorrkagiiF. 195, 
196 

' Leptospira pomona, 195, I96 
leptospiral infection, 195 seq. 
leococj'thimia, 249 
I leucocadosb. 2it 
' leucopenia, 212 
bee. 118, 312 
I lightning stroke. 285 
j limbs, 94 

I Ltmnea friinrafi<fn. 316 
1 Limousm pig, 20 
lancoln Curlv-coated, 3, 8 
Unseed, 74 
bpoids, 72 
- , lipomata, 2S0 
Utters, 25 
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liver, 97 

degenerations, 252 
diseases, 251 seq. 
post-mortem changes, 386 
rupture, 252 
liver fluke, 316 
lockjaw, 185 
Lolhtm iremulentum, 3G5 
Long ^^^lite Lop-eared, 3, 7 
loose-boxes, 33 
Lorraine pig, 20 
lucerne. 366 
lungs, 95 

congestion, 271 
lung worms, 338 
lymphatic leukjcmia, 249 seq. 
lymphocytosis. 21 1 
l>'mphosarcoma, 280 
lyssa, 129 


Maclean County System, 222, 331 
Macracauthorhyuchus hirudtna- 
ecus, 339 
mad itch. 143 
magnesium, 75, 216, 226 
maize germ meal, 75 
maize poisoning, 366 
mal rosso, 160 
malformations, 301 
malignant cederna, 181 seq. 
mamba, African, 378 
mammarj’ gland, g8 
management, 32 
mandible, 92 
mange, 313 seq. 
mangolds. 89, 37O 
Marmiie disease, 232 
marrow-stem kale, 89 
Maryland No. i Pig, 24 
mastitis, 269 
maturity period, O5 
McGuckian system, 17O 
meal, quantities, 86 
meat fly, 309 

Mccistocirrus digilalus, 337 
megaloblasts, 21 1 
megalocytcs. 210 
melanoma, 22 
mclanomata. 280 
melt disease, 109 
meningitis, 2S4 

meniiigo <-nrephalitis. 220. 352 
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mercury' poisoning. 347 seq. 
mesenteric emphysema, 248 
metabolic disorders, 226 seq. 
metacarpal bones, 94 
Melagonimiis yokogauai, 320 
metastrongydosis, 338 
Melastrougylus apri, 172, 338 
Metastrongylus brevivagiuaius, 33S 
yietastrougylus elongatxis, 338 
Metasirougylus piidendotectus, 338 
MeiasirongyUts salmi, 338 
metritis, 190, 267 
microblasts, 21 1 
microcytes, 210 
Middle WTiite, 3, 5, 22 
Middle Yorkshire, 15, 16 
Midland pigs, 26 
milk, 82 
milk fever, 236 
milk, sows', 60 
milk, substitute for sous’, 62 
milk sugar, 73 
millet poisoning. 3O6 
milt disease. 109 
mineral dcficicncv. 7O, 226 
I minemls, 75 
j Minnesota No. i Pig. 23 
I Minnesota No. 2 Pig, 23 
molars, 93 
I monocytosis. 211 
I monohasis, 296 
Afontana No. t Pig, 23 
' mucomycosis. 296 
miilbcnv heart, 277 seq. 
mule-foot pig. 15. 17 
Multiccps, 323 
murrain. 109 
I Musca domestica, 30S 
muscle atrophy, 289 
I fatty degeneration. 289 
( muscle rupture. 66 
j muscle, white, 289 
, Mutter pea, 356. 367 
Mycobacterium tiiherculosis. 135, 

I *72 

I mvocarditis, 274 seq 
I myoclonia congenita. 221 seq. 
myositis, 2SS. 280 


na\-ej ill, 217 
Ncajx^litan jng, 1 
SreafoT americtimi'., ^{6 
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Necaior smllus. 336 
necrotic ententis, 124, 154 
nematodes. 327 seq. 

^vembutal, 105 
Neoantimosan, 318 
neoplasms, 280 
nephntis. 260 
nettle rash, 291 
neuTDCj-tolysms, 378 
newborn, diseases of, 200 
niacin, 78 

nicotine poisoning, 369 
nicotinic acid, 78 
nitrates, 72 

nitrogen-free extract, 73 
Normand3’ pig. 20 
normoblasts, 211 
North pigs, 26 
nursing sow ration, 86 
nutrition and reproduction, 84 
nutritive ratio, 80 


cedema of the bowel, 66, 213 
cesophagoslomum detUalttm, 334 
cesophagus, 95, 96 
cestrus, 26, 51, 53 
slaughter in, 69 
offal weights, 102 
Ohio improv'ed pig. 15 
oilj- dressmgs for slnn. 67 
oily foods, 75, 83 
Old Glamorgan, 6 
olecranon process, 94 
oleic acid, 74 
oligocj'thjemia, 210 
07 lu/ani(s incuspis, 337 
omentum, 97 
Oncomelania, 321 
Opistorchis feitnus, 318 
organopbosphonis 

insectiade. poisomng by, 363 
os pubis, 94 
osteomalcia, 77, 230 
osteoporosis. 230 
outdoor s>*stem, 45 
Ovanes, 97, 100 
o\ erfatness, 53, 64 
o%er-feedmg, 82 
overJaimg, 62 seq. 

ONerweights, 31 
ovulation, 51 
o-n-tetracvcline, 78, 245 


palmitic acid, 74 
pancreas, 97 
pancreatic diseases, 257 
pantothenic acid, 78 
papillomata, 280 
Paragoniimts kellicolti, 321 
Paragonimtis uesierinani, 320 
parakeratosis, 239 seq. 
parasites, 303 seq. 

examination, sugar flotation 
method, 304 

table shott'ing those affecting 
pigs. 340 

parathyroid glands, 100 
parathyphoid. 124. 154 seq., 383 
paresis, 207 

parturient hypocalcmmia, 236 seq. 
PasteiireUa multoctda, 131 
Pastetnella snisepiica, 118, 16S 
peanuts, 89 
peanut meal. 373 
pellagra, 77. 123 
peUns, 94 
penicUhn, 78 
penis. 99 
' pens. 33 
pepsin, 75 
I pericarditis. 274 
1 Pengordine pig, 20 
' pentoDitis, acute, 220, 255 
chronic, 255 
I pessar>-, 61 
I paste du pore, 118 
1 phenobarbitone sodium, 106 
1 phlebitis, 280 
j phosphorus, 75, 226 
1 poisoning by. 350 
j phthizerol, 136 
1 Physocephalus sexalalus, 339 
phiylin. 228 
pig mange, 313 
pig paralysis, 207 
pig t>'phoid. 1 18 
piglet influenza, r68 
piglets, accommodation for, 63 
diet, 83 

disease m, 200 seq. 
pigman, 44, 52 seq. 

, pig-sick land, 48 
J Ptroplasma iraulmantti, 3r3 
I pit vipers, 378 
I pituitary body, 92, 99 
pituitar>’ injections, 60, 61 
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placenta, retained, 62 
placenta, membranes, 60 
pleural empyema, 273 
pleurisy, 272 seq. 

Pleurothotonos, 187 
pneumonia, 171 seq. 
poikilocytes, 210 
poisonous foodstuffs, 370 seq. 
poisonous plants, 364 seq. 
poisons, 344 seq. 

Poitou pig. 21 
Poland China, 15, 18 
Poliomyelitis situm, 207 
Polish breeds, 21 
Polyarthritis, 217 
polycythaemia, 210 
polyneuritis, 77 
polyuria, 249 
pork heavies, 31 
pork market, 26 seq. 
pork season, 26 
porkers, 27 
porkets, 27 

porphyria, congenital, 207 
Portuguese breeds, 20 
posology, 393 

post-mortem methods, 381 seq. 
post-pharj’ngcal abscess, 241 
potassium, 75 

potassium nitrate poisoning, 353 
potatoes, 87 

poisoning by, 3O9 
pregnant sow, housing, 46, 56 
management, 53 seq. 
prcmolars, 93 

pre-weaning mortality, 200 
proctitis, 247 
prolificacy, 25 
Prophila casei, 309 
prostate gland, 51, 99 
prostatitis, 2G7 
protein-rich foods, 85 
proteins, 72 seq. 
protcolysins, 378 
protozoal diseases, 366 
prussic acid poisoning, 355 
psammomata, 287 
pscudo-Ieukcrmia, 250 seq. 
j>sciido-rablcs. 143 
pseudo-tul>crcnlosis, 320 
pulmonarj* n-dema. 272 
pulse rate, 103 
purjdes, 160 


purulent pleurisy, 273 
putrefactive changes at post- 
mortem, 383 
pyocyaneus rhinitis, 131 
pyosepticasmia, 217 
P5Tidoxine, 77 

Quantitative methods, parasites, 

305 


rabies, 129 seq. 
rachitis, 228 
radius, 94 

rails, farrowing, 59, O3 
Rangoon beans, 355 
rat powders, 350 
rations for growing pigs, 80 

for pregnant and nursing 
sows, 86 
rats. 334 
rattlesnakes, 378 
Florida, 378 
N. American. 378 
Texas, 378 

Ralliis norvegicus, 195 
rearing m isolation, O2 
records of service, 5 1 
red soldier. 160 
red squill poisoning, 365 
regional ileitis, 220 
renal calculi. 262 
reproduction and nutrition. 84 
respiration rate. 103 
restraint, 104 
retained placenta. 62 
retention of urine, 2O} 
rhesus factor. 203 
rheumatism. 183 seq. 
rhinitis chronica atrophicans, 130 
rilioflavine, 77, 232 
I nbs, 92. 382 
j ncc bran, 75 

I ricine, 370 
rickets. 77. 228 seq 

rig 30* 

ngor mortis, 383 
I rings (snout). 43 
nngwonn, 205 s*"?- 
Roman pig. 20 
rooting. 43 
, n*py unne, 250 
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rougctdu pore, t(>o 
roughage, 74 
Toundworm't, 527 
rupture, muscle. 21 
Russian breeds. 21 


SafiourrtHcfjfn, 295 
Satophaga cnmitTia. 309 
sacrum, 94 

Saddlcb.ick pigs. 3. 11, 13 
safe foods, 84 
St. Anthony's fire, 109 
SahnontUa aerirycke, 155 

choliftr suis. 118 
SalntoneUa enterttidis, 155 
Sahnci»eUa sniptslijer, 118, 124. 

153. 159. 33-1 
salmonellosis. 154 
salt, 2.)8 

poisoning. 35J sf*/. 
santonin poisoning. 357 itq. 
saponaria. 366 
sarcomata, 2S7 
Sarecples scabtei. 313 
sarcoptic mange. 313 
Scandinas-ian pig house. 33. 35. 

58. 308 
scapula, 94 

scheduled diseases. 109 seq. 
5cAts<oso»>iajapo«ie»i)i. 321 
Schweinepest, irS 
Sch'seineretlauf, 160 
Schweinesuche, 167 
scleroderma; 292 
scour, 227, 247 
screw-worms, 310 
scrotal hernia, 246 
scrotum, gS 
scuu-y. 77 
seedy-cut, 22, 30 
Seeland pig, 20 
Selenium poisoning, 350 
semen, boar, 51 
seminal vesicles, 51 
separated milk, 80 
sera, 392 

serofibrinous pleurisy. 273 
service. 50 seq 
gilt, 26 

Setartabemardi, 339 
sex. organs, 97 
sex-intergrade pigs, 300 


1 SlK'riiigli.im v.alve wimlous, 

39 

sliotty eruption, 281. 293 
shoulder Iwllic**, 28 
Silver jxii*onmg, 349 
Sitnondiia parndoxa, 33^1 
SiphHnciil.it.-\, 312 
sire of jicns, 47 
sircablcs 31 
skeleton. 92 
skin, loi 

difS-'ing with oil, (>7 
skull. 92 

sleeping fiiwrlcp*, 4b 
Small Yorkshire, >5' 
snail. 316. 321 

snake ^cnom jviisoninR, 377 
seq. 

snout nng>v. 43 
sodium, 75 

sodium fluoride jiolsonltjg, 353 
sodium nitrate ^isoning, 353 
soft fat. 83 

solamn poisoning. 3<'>9 
solanum 3f»o 
sohpeds, 17 
sow. 30. 51 

farrowing condition, 04 
I for breeding, 51 
' vow s milk, coini>osition, 62 
so\’a l>can cake poisoning, 373 
Spanish breeds, 20 
spastic paralysis, 210 
spaying. 65. 68 seq. 

Chinese methods. 69 
special cut sides. 28 
spermatic cords, 98 
spinal cord injuries, 287 seq. 
Spiradeiit/is cocetdtosa, 2S2, 293, 

307 

spleen. 97 

atrophy, 256 
congestion, 256 
infarcts. 123 
strangulation, 257 
splenic fe\er, 109 
Spotted Poland Chma, 1 5 
squill poisoning, 365 
staggers. 192 
stags. 30 

Staphylococcus pyogenes, 14S 
1 starch, 73 
, sta\esacre, 366 
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Steamed bone flour, 80 
stearic acid, 74 
Stellaria, 366 
Stepbaniints dentatits, 335 
sterilit}', 50 
sternum, 92 

stilboestrol poisoning, 364 
stocks, 58 

Stoll method of egg count of 
parasites, 304 
stomach, 96 

impaction, 192, 242 
staggers, 192, 242 
Slomoxvs calcityatts, aoo 
stores, 31 
stouts, 31 

strangulation of the bowel, 246 
streptococcal meningitis, 220 seg. 
streptomycin, 78 
Strongyloidcs, 331 
strychnine poisoning, 357 
Stuttgart disease, T95 
sty. 33 . 

temperature, 32 
sucking pig, 31 
Sudernox, 292 
sugar beet tops, 89 

harmful effects. 376 
Sugar flotation method in examina- 
tion for parasites, 304 
sulphaguanldine poisoning. 358 
sulphonamides, 391 
sulphur, 75 

poisoning, 353 
supplementaiy foods, 85 scq. 
''Uppurative hepatitis, 254 
Surfen, 198 
indiciis, i 
Stts scrofa, i 
Swedes, 89 

Swedish Landracc, 22 
swill, 87, 88 

harmful effects of, 375 
swiiic erysi(>eJas, Ob. lOo srq. 

•Swine fever, ri8 srq.. 383 
and paratyphoid, 
differences in. 125 
swine infliien/a, if»7 seq. 
swine plague. 167 
swine po\. 14 |' ^ri/. 
swineherd's divase, 105 
SYTuptomalic anthrax, 179 
synco{>e. 277 


Tania hydaligeiui. 325 
Tania niarginata, 325 
Tania solium, 323 
taint, bacon, 69 
Talfan disease, 145. 209 
Tamworth, 3, 13 seg., 22 
tankage, 84 

harmful effects of, 375 
tapeworms, 322 
tartar, 299 
Taxtti baccata, 364 
teats, number of, 51, 98 
teeth, 93 seq. 

diseases, 297 seq. 
eruption, 94 

temperature, normal, 103 
at post mortem, 383 
temperature of sty, 32 
terminal ileitis, 220 
Teschen disease, 124, 144, 145 
seq., 205 

testicles, 98, too 
tetanus, 185 seq. 
tethenng system, 48 
theobromine, 371 
thiamine, 77 
threadworms, 338 
thymus gland, 95, 100 
thyroid glands, loo 
ticks. 312 
tocopherol, 77 
torsion of intestine, 345 
toxoplasmosis, 197 seq. 
trace elements. 78 
tracheitis. 271 
transit eiy'thema, 290 
j transmissible gastroententis of 
piglets. 216 seq. 
traiiinatic tetanus, 186 
trefoil poisoning, 36G 
trematodcs. 316 
trembling. 221 

Trichina spiralis. 275, 289, 332, 
J 33 

trichinosis. 332 srq. 
tncldor«x.'thvlcne, 373 
I Trtchoph\ton vieittagrophvles, 295 
Trichophyton tonsurans, 295 
Trtchostrongylus mstabiUs, 336 
Trichuns aprt. 33.J 
' 7 rifAfirjs rfispnr. 334 
Irtehxtrts siiii. 334 
1 riehiiris tnrhnira. 344 
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iri'mu'i, 

Trypanosouut hnicci. 

Trypanosoma coitgolenst, nyy 
Trypanosoma vielophagUon, 19S 
Trypanosoma 5i»ni<r. 197 
Trypanosoma rn'flt, 107 
tfj’ixino^mcs. 310 
trj-panosomiasi-^, 107 srq. 
tsetse flics. 310 
tuljcrculin test, 130. 3S*) 
tulwrculosis. S2, r35 srq., 287 
tumours ol tlic brain, 2S(» 
turnips tops. 376 
tusks, 03 

ulna, 94 
Ulster pit*. S 
umbilical cortl, (m 
undccorticatcd cottoncake, 373 
under-feeding, 83 
unsafe fcx)ds, 84 
ura.'mia. 363 
urethral calculi, 3<»7 
urethral glands. 31 
urethritis, 267 
Urginea «fari/mia, 3O5 
urine composition, 238 
incontinence, 264 
retention, 264 
urticaria, i6d, 291 
urutii, 37S, 379 
uterine horn. 60, fii 
uterus, 6t. 97 

inflammation of. 3 f»S 

V.P.P. ijj 
vaccines. 3*12 
vagina, 97 

artificial, 51 

vanola iKircina. 14S seq., 383 
lanola suilla, 147 
Venezuelan pig, 17 seq 
\entilation. 39, 47 
\eredeltes Landschiiein, 20 
sertebne, 92 
\-ertebral column. 92 
vesicular exanthema, 117 
Victoria pig, 15, 16 
viper bite, 377 

virus pneumonia of pigs, 172 seq 
vitamins, 76, 392 

deficiency of, 226 


j Mtamin A, 77 
» deficiency of. 231 seq. 
vitamin II complex. 77, 78 
ilcficiency of. 232 seq. 
vitamin C. 77 

deficiency of, 234 seq. 
titamin D, 77 

deficiency of. 22,8. 235 
vitamin K, 77 

deficiency of. 235 
I Mtamin C, 78 
vitamin K, 78, 236 
\ itamin 1*. 78. 236 
\itno], blue, 34S 
soK-ultis, 246 
vuh-a. ihscfiarge from, fit 
vulvox-aginitls, 268 

Waldmann s)*stom, 48 
Warfarin, poi«>nin^r, 358 seq. 
warmth . 64 
water, 72 

. added to fectl. 81 
' water snail. 316 
ttcancni, 6fi 
ixeaning, 65 

. weedkiller poisoning. 363 
weighing, (/> 

I weighing bouse. 37 
weights of parts of the pig, toi 
I Weil’s disease, 195 
j Welsh pig, 3. 6 
1 Wessex ^ddlcback. 3. * i 
' Westphalian pig, 20 
wet-curing bacon. s8 

( wheat germ, 77 
whej". 82 

1 White Gcnnan pig, 20 
' WTiite Lop-eared pig, 3, 7 
white muscle, 289 
‘ wild boar, 1 
wrild chervil poisoning. 36S 
j wildew-s, 300 
* vvilgils, 300 

WiUis method, for parasites, 304 
I Wiltshire sides, 28 
I wooden tongue, 148 
worm parasites. 316 
wormiag, 66 


\-ards. 33, 41 
yeast, 77 



vclt, 31 

yew poisoning, 364 seq. 
York hams, 28 
Yorkshire. 3 
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I Zichl-Nteben method, 14 
I zinc carbonate trace, 83 
I zinc poisoning, 349 
j zinc supplements, 239 
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